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PREFACE 


riu‘ s(‘('ond and concluding volume of the 
History of Hindu Chemistry is nf)\v presented to 
Ihe ])ublic. 

W'hen 1h(‘ lirst volume was under preparation, 
il was feared that many valuable works on Hindu 
C hemistry n‘ferred to in Rasar//ava, Kasaratna- 
>aimiehehava, ctc.^ had been lost b»r i ver. Pandit 
Xavakanta Kavibhusha;/a was deputed to Bena- 
res to make a searching encpiiry and liis labours 
have bci ii rewarded by tht‘ discoxtry of several 
i.iie MSS., including one of Rasah/Vdaya. This 
last-nam(‘(l work is of surpassing interest con- 
sidering its comprehensiveness and antiquity. 
Two mr)re Iranscripts of il have also been procured 
Irom ihc fabraries of the India ()llhe<\ London, 
and of tlu‘ Darbar, Nepal. A copy of Rastmdra- 
ehu//ama//i obtained from the Lil>rary of the 
I)(‘eean ("olh^gc, Poona, has also b(M.*n of signal 
he|]) A critical study of the new materials throws 
a floo<l of light on tin* dark recH\sst‘s of the history 
ol Indian diemistry. As a halo of literary and 
seientilic activity including tht* pursuit of alchemy 
eirelcs round the prominent figurt' of Nagarjuna, 
lonsiderable space has been devoted to a discussion 
of his age; in the Historical Introduction. 
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It Aw'is with and lit‘sitation that I 

placed tlir rcniolcsl limit of alchemical Tantras 
in the uth ci*nlury A. D. It now transpires tlial 
lliis datt' is to l)i‘ ])ushed back by several centuries 

A History of Hindu Chemistry would be 
rightly regard ed as incomplett‘ which did not dt'al 
with the constitution of matt(.*r and tlu‘ Aarioii^ 
hypotlw‘S<*s in regard to it. I'he ICuroj)c*an historian 
of chemistry has always lurmHl his e\t‘S to (in^ece 
as the perennial fountain of knowh'dge on this as 
on other subjects. And it is but natural tlia! Ik* 
shouhl do so. * riie Hindu atomistic school has 
not hith(‘rto, f am afraid, found an intiTpndt r wlio 
could do full justice to it. Colebroohe’s pr(‘stmta- 
tion ol it with vxhicli I had to content mysidl in tlu* 
first volumt' is masterly so f.ir as it goes, but is 
fragmentar\’. Not feeling mysedf (‘qual to the 
task 1 applitnl for Iielp to ]\lr. Brajendra Nath Si ai. 
Principal, X’ictoria C ollege, Kuch Behar. Principal 
Seal has kindly re-iponded to my appeal with 
alacrity. It is to be hoped that a long-felt desidera- 
tum has at last hron supplied. 

'riu.‘ frequent rtderences Avhich have.‘ been made 
lo tlu‘ first volume must be taken to mean tin- 
second edition of it. Those who happen to poss- 
ess copies of the tir.st edition will not, however, 
be put to any serious inconvenicnct\ 

^ V’'oI. I, Intro, xliii. 
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1 avail inysi lf of this opportunity to express 
niy cordial thanks to Pandit Hari.vcliandra Kavi- 
ratna, late IVoh'ssor of Sanskrit, Fresidenrv 
Collcort‘, and my collaborator in the (‘dilini^ of 
the text ol Kasjir//ava in tlu‘ BihUothcca hidim 
series. 

In the prtdace to tlu‘ iirsl volume' I prc'sumc'd 
to narrate* tlu‘ ( irciimstances under which 1 under- 
took tlu‘ composition of my History. The s^real 
clumiist and sa\ant, whose inspiration has been 
my trui(linj> j)rinripl(‘ throut^hout tin* arduous 
task and whose* lengthy and aj)preciali\ e rc*\ icn »)f 
tht' lirst instalment has beem a stimulus in the con- 
tinuatioji of it, is no more. Marcellin Hertlu'lol 
breatlu'd his last on March i8, 1907, leaving tlie 
world of science poor indee'd. It was with tin* view 
of coming into pc'rsonal contact with the illustrious 
sc'ientisl thal the author made a pilgrimage* te 
i^aris in March, T905, The long intervi(*w which 
ht* had with M. ISerthelot and the rt‘ce{ition which 
was accorded to him at a meeting of tlu* Academy 
of Sciences by its late Perpetual Secretary, as 
also by its President, M. 'J'roost, madi* a dee[) 
and lasting impression on his mind. 

Alas, lor the vanity of human w-ishes ! These 
pages will no longer be greeted by the eager and 
indulgent eyes of M. Berthclot. All that now re- 
mains for me is to dedicate this volume to his 
sacred memory. 
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I'RKFACK 


It is with mingU'cl lV(‘linjfs that I mark tlu- 
luiiir of my final delixTranct* from a M*lf-iinp(>socl 
task whirh has orcu|>ir(l all my span* tiim* during 
llu* last 15 years and inon* — hielings not unlike 
those which ov(‘rpo\vered the Historian ol tlu! 
Roman Kmpire. I'he r<*adcr will, I hopt*. ior- 
gi\t* me if I ve nture to give e,xj)ression to them 
in llu* words of Rdnuuul (iibbon himself. “I will 
not dissemble* tlu* first (‘motions ol joy on llu* re- 
t overv of my fn‘(*dom. -k * |}ni my pride 
was soon humbl(‘(l, and a sober melaiu'holy was 
spn*a(l over my mind, by the idc^a tluit I had laktm 
an (‘viirlasling h‘a\e of an old and agn t abh 
( ompajiion.” 

The Hindu muion with its glorious ])asl and 
\asi lat(*nl potenliaIiti(*s may yet look forward to 
a still more glorious future*, and, if the p(*rusal e)f 
these [)ag(*s will have* the* <‘llee't of stimulating nn 
(ountryme'ii to strive for regaining the*ir old posi- 
tion in the intelle'ciual hie'rare hy of nations, I shall 
not have* labourt'd in \ain. 


HkKSIDKNCV ('(n.LKC.K. I 

'IftfHc y, igoi) j 


P. C. RAY, 



PRRLlMrNARY REMARKS 0\ TUVi 
MRCHAXICAL, PIIYSlf!A[. AND 
(HlEVIlCAr. TMEORIRS OF 
THE ANCIENT HINDUS. 


M) paprr on tlu^ Mechanical , Physical and 
i'hcniical Theories of the Ancient Hindus is in- 
tended to ht* a synoptic \iv\v of llu‘ entire fudd 
of flindii Physico-c hemical Sciemet , so far as this 
reached the sta^e of positive Science as distini^uish- 
ed from the prior mythological and empirical stage's. 

the work in which my paper aj)pt*ars relates to* 
Ilijulii Chemistry, I have* e'labeirate'd the che*mical 
]iortions, including the" Hindu account of the' cems- 
titiition of the* fats and oils, and the* organic tissuers, 
in addition to Hinelii inorganic clie-mistry. I have* 
also briefly notice*d the* chief chemical industries 
t)f the Hindus which se*cure*d the*ni an e*asy pre*-emi- 
nence- in manufacture s for a thousand ye*ars, and, 
in the Addenda, given some* inte re sting recipes 
relating to several mattt*rs of chemical technology. 
Of mechanico-phvsical theorie:s, I have* expounded 
the Hindu conception of Eiit*rgy, pote*ntial as well 
.IS kinetic, and of nujlecular mention, so far as they 
are applied to the elucidation ol problems of a 
|)hysico-ch("mical nature*. I'iz.. the* e'onstitution of 
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matter, the genesis of atoms and their infra-atomic 
constituents, and tlie chain of mechanical causa- 
tion in the system of Nature. I have also touched 
on the Hindu theories of light, heat and sound, 
as implying current or wave motion, leaving the 
elaborate exposition to my paper on Hindu 
Mechanics and Physics. In the Appendix^ I have 
addt^d a brief account of the Scientific Method 
of the llindu^», which shows that all this was 
not a mass of unverified and un verifiable 
speculation ( the very antipodes of science), the 
charge usually brought against Hindu thought and 
culture, — but proft^ssed to be the outcome of a 
Sci(.ntilic Methodology which, in its formulation 
of the canons of the two fundamental lnducti\t‘ 
Methods, is more comprehensive as well as niort* 
original and suggestive than Mill, and which, as 
regards its Applied Logic of the Sciences, ( c. g 
the Logic of TIu'rapeutics, of Grammar etc. ), is a 
standing testimony to the systematic completeness 
and rigour of the Hindu scientific mind. The dilh- 
culties of my ta.sk have been formidable, but 1 have 
not written one line which is not supported by the 
clearest and most authoritative texts. The ground 
trodden is, for the most part, absolutely new. I have 
gone back to the origines, and studied the authori- 
ties at first hand, being resolved to eschew all 
second-hand sources of imformation. Fortunately, 
the Sanskrit philosophico-scientific terminology, 
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however difficult from its technical character, is 
t^xceedingly precise, consistent and expressive. 
The materials also are full, and the sources of 
information corroborate one another. Another 
difficulty I have sought to guard myself against 
is the unscientific, unhistorical but very common, 
and almost inevitable habit of reading modern 
ideas into old guesses or speculations of a happy- 
go-lucky or nebulous character. I do not think 
that the mere passion for Truth is a sufficient safe- 
guard against this fatal facility of unconscious 
distortion or misrepresentation. A true historical 
perspective can only be acquired by historico-com- 
parative studies, with the application of the correct 
historico-comparative method ( vide the Introduc- 
tion to my Comparative Studies in Yaishnavism 
and Christianity). 1 have also practised, or tried to 
j)ractise, a habitual understatement, without cons- 
ciously falling into that ‘ suppressio veri ^ which 
is so often a 'suggesfio fa/si.' How far I have suc- 
ceeded in exhibiting the truth about Hindu science 
or the Hindu scientific mind is a question which 
I leave to competent judges to answ^er. 

Before concluding, I must advert to my use 
of the terms ‘‘isomeric and “polymeric” in senses 
different from the current ones, though suggested 
by the principle of analogous extension. Instead 
of coining new terms, I adopted ( perhaps with a 
questionable freedom ) these existing ones to ex- 
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press the FJinclu idea of distinctions of cheinicai 
substances du(! merely lo difference in spatial posi- 
tion or arranjjement among the particles, without 
any implications whatev^er as to percentage com])o- 
sition or molecular weight. A study of the original 
sources has made it <*lear to me that a Bhuta ” 
in Hindu Chemistry n^presents a class of elemtmts 
composed of similar atoms, and the different elemen- 
tary substanct'S comprised under one and the same 
‘'BhiiLa ” are 'isomers’, in this limited sense, in 
rtderence to the atoms, being specifically constituted 
by differences of spatial position and arrangemeuit 
amono; the latter. 'Phis is true of the Sankhya-Patan- 
jala and tin* Nyuya-V'aiseshika alike. But, in tin 
Saiikhya-PaLaiijala, the atoms themselves are com 
posed of 'Tanniairas ; and in one view, the atoms 
that enter into the “isomeric’' modes of the same 
“Bhiita” are tluunselves “stereo-isomers” in refer- 
enct' lo llie 'ranmiitras. A tri- Tanmatric atom, lor 
example, may liave diffen nt isomeric forms whii h 
would account lor the divl^rs modes of the “Bhiita’ 
originating with this class of atoms. Hence under 
the SiiYikhya Palanjala, I speak of “isomeri* ” 
atoms, while undt^r the Xyaya-Vaiseshika I contim 
niyseU to the phrase “ isomeric modes of the saint* 
Bhiita”. It appears t*) me also that in the Saii- 
khya-Pdtanjala view, uhile an atom of a particular 
kind ( say a tri-Tanmalric or a tetra-Tanm^tric 
vine ) may have “isomeric'’ forms of its own, iht* 
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Introduction 


Chaf^ter I 

; » 

On the age of Nagarjuna and the 

Buddhist Alchemical Tantras. 

In the first Volume it has been incidentally 
mentioned that side by side with the Sivaite 
, Tantras we have their Bud- 

Rise, development 

and propagation ot dhist Counterparts in wmch 

MahiiynnLsni. r r i r 

the salient features of the for- 
(iner appear.* The question now arises : when 
"did the votaries t)f the religkjn of *Sakyatnuni- 
find themselvefe called upon to engraft upon 
itheir simple and pure creed the e»se»/d/e of the 
gross and grotesque superstition’s, the hideous 
incantations, as also the speculative, ^he meta- 
physical and esoteric . phases of spiritual 
-aspirations of which the TantfaS are the reposi- 
tories ? The answer cannot be given off hand 
i, Intro. Ixx. 
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in a few words, for it will lead us to a discus- 
sion of the origin and development of Maha- 
ysinism. Under ordinary circumstances we 
should have considered it beside our purpt)se 
to devote much space to this subject in a 
work dealing with the history of chemistry. 
But it so happens that th(i most prominent fig- 
ure in Indian alchemy, who is acknowledged on 
all hands to be the discoverer of the processes 
of distillation, sublimation etc., is nt) other than 
the reputed founder of the Miidhyamika sys- 
tem of philosophy, the renowned Nagfirjuna. 
A brief and rapid survey of the causes which 
led to the origin of Mahayanism and its inti- 
mate connection with the tenets of the Sivaite 
cult w'ill be of help to us. 

It is one of the saddest episodes in the his- 
tory of the great religions of the world that 
the purity of life, right conduct, right living 
— in short, the moral code upon which their 
founders have always laid particular stress,, 
soon begin to occupy a subordinate position 
and a dogmatic theology springs up in time,, 
w^hich gives occupation to the subtlest intellect. 
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As for the masses of the people it is doubtful 
if ever they have remained contented with the 
mere ethical aspect of a religion. At any rate- 
we find that immediately after the tidings of 
the death of Buddha had spread about there 
was a squabble among his followers for the 
possession of the master’s corporeal relics and 
in course of time stiipas were raised over 
them, which no less than the three jewels 
{Ratuatraya ) — the Buddha, the Dharma and 
the Sa/«gha, — and the Bodhi-tree became ob- 
jects of worship of the devotee. The Chaityas, 
Viharas and other sanctuaries of divers sorts, 
with which Buddhistic India was dotted over 
in the first and second centuries after the 
decease of the great Teacher, afforded asy- 
lums for a vast multitude of monks, who, freed 
from all worldly cares, found ample leisure to 
formulate and draw up a code of spiritual and 
disciplinary exercises. 

Although their high ideal was to lead - 
sweet lives of purest chastity” and induce 
their lay brethren to follow in their footsteps, 
rituals and ceremonials of an imposing and 
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elaborate character soon obscured the ray of 
light which shone forth from the founder. Thus 
we find that within 150 years after the pass- 
ing away of Buddha tedious and circumstan- 
tial regulations as to the quality of robes to be 
worn by the Bhilcshus, the mode of bathing 
and fasting, the taking of the midday meal, 
the drinking of unchurned milk, probation and 
penance, dwvllings and furniture and so forth 
were amongst the w’eighty subjects for dis- 
cussion in the Second General Council.* We 
need not pursue the subject further. The 
reader who is interested in the study of com- 
parative religions will find striking parallels in 
the early history of the Christian Church, f 


^ “On the daily Life of the Bhikshus.” X’inavi Texts 
(S. B. E. Series), The Chullavagga, Pt. iii, p. b6, 

f rhe Sermon on the Mount was more or less forgotten. 
Idolatry disappeared, it is true, but only to re-appear in the 
shape of Mariolatry and the worship of Saints and relics. In 
the heat of the schismatic strifes, Christian Charity had to 
make shift for itself as best as it could. Theologians were 
busy with the interpretation of the writings of the fathers. 
In a word, the dogmatic to a large extent superseded the 
moral element of religion. 
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We are not concerned here with tracing the. 
rise, progress or decline of Buddhism ; if we 
have at all referred to its excrescences, it is 
only to prepare the mind of the reader for the 
proper understanding of the Mahjiyanist ’ 
development. 

The India of A^oka and of the fourth and 
third centuries B. C. was in the main Bud- 
dhist, but it should not for a moment be 
supposed that the old faith was extinct. The 
triumph and ascendancy of the teachings of 
-Jjakyamuni and his followers were due in a 
large measure to the fact that they drew upon, 
and incorporated into, their creed much that 
was essentially of Hindu origin. ^ As Dr. 
Bhaw^/iirkar observes : — 


Prof. Rhys Davids expresses the same views in several 
places : — “ 'riiere is ample evidence even in the bool's of the 
orthodox body of Brahman teachers to show that when 
Buddhism arose there was not only much discu.^sion of the 
ultimate problems of life, and a keen interest in the lesult, 
but also that there was a quite unusually open field for all 
sorts of speculations.” — “Buddhism/' American Lectures on the 
History of Religions (1896', p. 26. Again: But Buddhism 
\s essentially an Indian sy&lem. The Buddha him.self was. 
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‘‘ But it was not the metaphysical doctrines of 
Buddhism that influenced the mosses of the people. 
What proved attractive was its ethical side. The 
Buddhist preachers discoursed on Dharma or right- 
eousness to the people. Such discourses on Dliarma 
without the introduction of any theistic idea have 
their representativ<fs in the Brahmanic literature. 
In many of the episodes of tlie Mahnbhurata espe- 
cially in the -iS'anti and Anumsanika books vve have 

throughout his career, a characteristic ’Indian 

he was the greatest and wisest and best of Hindus.”— 2 
p. 117. The same high authority puts it more teisely when 
he s*iys*: ‘‘ 'J'his is partly, no doubt, because we call them 
Biid<Jhists, and imagine them, therefore, to belong to a se* 
parate class, quite di&tinct from other Indians of that stock. 
The Buddhists were, as a matter of fact, characteristically 
and distinctly Indian.” — Buddhist India,” p. 165. Cf. 

Buddhism, in fact, may be regarded as a reformed phase of 
Hindu religion and ethical aclivily. I'he Buddhistic doctrine 
of the vanity of the world had been thoroughly dissemina- 
ted by \Yj/2avalkya (in the .S'alapatlia Bnihmawa) and with 
it the practice of subsistence upon alms as Pravnljaka or 
Bhikshu ; and a fruitful soil had thereby been prepared for 
Buddhism.” Weber's ** Hist. Sans. Lit.” trans. 3rd Ed. (1892) 
p. 285. Again “ This teaching contains, in itself, absolutely 
nothing new ; on the contrary, it is essentially identical with 
the corresponding Brahminical doctrine ,• only the fashion 
in which Buddha proclaimed and disrseminattd it was some- 
thing altogether novel and unwonted.”— 2 A /V/, p. 289. 
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•simply ethical discourses without any reference to 
•God, of the nature of those we find in theBuddhisl- 
ic works ; and sometimes the verses in the Maha- 
bhiirata are the same as those occurring in the 
(latter. There appears to be at one time a period 
in which the thoughts of the Hindus were directed 
to the delineatiou of . the ri^ht conduct in itself 
without any theistic learning. And Buddhism 
on its ethical scale represents that phase. Right 
conduct is the last of the four noble truths of Bud- 
•dhism.’’ 

•i* ♦ * * • * 

V “ It was this phase of Buddhism that with the 
strenuous efforts of the missionaries and of the Em- 
peror Aioka enables it to achieve success amongst 
the masses of the people ; and what was wanting 
■ on the theistic side was supplied by the perfection 
.and marvellous powers attributed to the founder of 
the religion. Without this faith in the perfection 
• or, what we should call the divine nature of Bud- 
dha, a mere ethical religion would probably not 

have succeeded. Buddhism was not a social re- 

* 

volution as has been thought by some writers. It 
'was a religion established and propagated by per- 
sons who had renounced the world- and professed 
mot to care for it. PTom times of old there existed 
.in the Indian community such persons who were 
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called 5'raina»as and belonged originally to alP 
castes. These gave themselves to contemplation' 
and sometimes propounded doctrines of salvation- 
not in harmony with the prevalent creed. Bud- 
dhism was not even a revob against caste, for 
though men from all castes were admitted to the 
monastic order, and though in the discourses ol' 
Buddha himself and others the distinction of caste 
is pronounced to be entirely worthless, still the 
object of those who elaborated the system was not 
to level caste distinctions. They even left the 
domestiP ceremonies of their followers to be per- 
formed according to the Vedic ritual. This is one 
of the arguments brought against Buddhism by 
Udayanacharya. “ 'I'here does not exist,” he says,. 
“ a sect, the follo'.vers of which do not j)erforin the 
Vedic rites beginning with (jarbhadhana and end- 
ing with the funeral, even though they legard them 
as having relative or tentative truth.’’* Buddhism, 
how-ever, was a revolt against the sacrificial sys- 
tem and denied the authority of ihe \'edas as 
calculated to point out the path to salvation. And 

fifi^ I Atmatattvaviveka, f,alc. Kd. of Sam- 

vat 190b, p. 19. reliiling to a Buddhist techni- 

cal term. 
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this is the root of the hostility between itself and' 
Brahmanism.”* 

The; zealou.s missionaries of Buddhism cap- 
tured the; heart of the masses by appealing to 
their moral instincts. Persuation and not per- 
secution was the instrument they chose to wield. 
King A^oka proclaimed universal toleration 
he inculcated resptxt for Brahmins as well as 
<S'rama//as or ascetics of all sects. It is a 
relief to find that the mightv monarch had 
never Recourse to brute force for the pRf- 
pagation of his creed. We are spared all 
the scenes of blood, rapine and violence, which 
disfigure the pages of religious history in the 
We.sl. 

It has already been pointed out that Bud- 
dhism itself may be l(x>ked upt>n as an off- 
spring of Hinduism; nay, it is a logical out- 
come of the principles enunciated in the 

A peep into the Karly History of India from the found- 
ation of the iMaurya Dynasty to the fall of the Imperial Gupta 
Dynasty ” (B.C. 322— Circa 500 A. D.) pp. 362-363. 

Journal of the Bombay branch of the Royal Asiatic 
Society (i<)Oo), Vol. xx. No. LVI, 



•(Siwkhya system of philosophy. If India so 
readily responded to the teachings of the 
new faith, it is not because she renounced 
;Hinduism but because she found that all that 
was highest and noblest in the latter was ab- 
S(»rbed in the former. The great Teacher who 
now arose gave only a new shape and direction 
and a vigorous impetus to the germ of ideas 
already in e.xistence and turned them to 
capital account. A good deal of confusion 
may be avoided by bearing in mind this 
<1spect of the question. When speaking of 
.Buddhist India one is apt to rush to the con- 
clusion that every vestige of Hinduism had 
disappeared off the face of the vast continent. 
As a matter of fact even during the zenith 
of Buddhistic' glory Brahminism was rearing 
its head and was professed by not a few 
among the cultured and intellectual classes 
and was ready to assert itself whenever a 
favourable occasion arose. 

In the second century B. C., we find the 
.Kiibul valley, the Punjab and M»'ilava ac- 
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knowledging the sway of the Princes of 
the Turkish race.* Wema Kadij^hses, the 
second of the Kushana Dynasty is spd0cen 
of as a devotee of Mahe^vara ; his coins 
bear the emblem of Nandin on the re- 
verse, which is accompanied by a human 
figure which holds a trident in its right arm 
representing /Siva, f The last three Kusha- 
nas — Kanishka, Huvishka* and Vasudeva — 
have been noticed in the Rujatara«/giwi,} and 
the emblems on the reverse of their coins are 
figures of deities borrowed from the Greek, 
Persian and Brahmlnical pantheon and, of 
Buddha. Thus the Gods of all these four 
religions shared the adoration of these Tur- 
kish Kings. But the figure of Buddha in the 

Lassen '* Indische Allerthumskunde/' Vol. ii, pp. 8ii 13 
Ed. 1874. 

t Ibid, pp 808-81 1. 

X See next page. Regarding the reliability of the ac- 
count in the Rnjatarawgini, Dr. Stein observes : — ** Kalhd»a's 
account of the reign of these kings, who are sup- 
posed to have ruled simultaneously, is brief enough, but 
undoubtedly preserves data of genuine historical tradition. 
It clearly describes them as princes of Turuska, e , Turkish 
nationality, as powerful sovereigns and as faithful patrons 
of the Buddhist Church. On these points the statements of 
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sitting or meditative and the standing posture 
is to be found on the coins of Kanishka alone.*” 
In the Buddhist ecclesiastical history Ka- 
nishka occupies a prominent place. It was iir 
his reign and under his patronage that the 
Third Council was held to settle the canon once 
again. The church was convulsed by inter- 
nal dissensions and schisms, resulting in its- 
being split up into as many as i8 sects. 
“The most significant trait of the Third Coun- 
cil is that it closed a period of old quarrels 
between the sects ; it did not prevent the rise 
of new aspirations. Mahayanism, which in an 
incipi<mt stage was already existing erelong, 
boldly raised its head.”t 

the Clhroniclc are fully supported by the evidence of our 
most authentic records. The continued existence of the three 
places, Kanishkapura|Hushkapura, and Jushkapura, which arc 
described as foundations of these kings and which still sur- 
vive, to the present day is likely to have assisted in preserv- 
ing a recollection of their founders.” 

* Percy Gardner : ** C'oins of Greek and Scylhic kings ” 
pp. 129 tf. 

Cunningham : *'Num. Chr.” 1892, pp. 63 ff. 

t Kern: Manual of Ind, Bud. (Grundissd. Indo.-Arischen# 
Phil.) p. 122. 
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Hinduism was now very much alive. After 
the Third Council the distinction between the 
Hinaysinists and the Mahaynnists became 
more and more accentuated. The apostles 
•of the latter development became convinced 
that in order to draw into their folds the bulk 
of the people some •' sort of compromise was 
necessary, that orthodox Buddhism in all its 
rijjidity must be given up. I n other words, 
the neo-Buddhism which now sprang into 
existence began to absorb and assimilate the 
popular form of Brahminism and thus swell the 
ranks of its followers. A purely ethical creed 
has never secured a following except perhaps 
among a chosen few’. To quote the eloquent 
words of the historian of “ Rationalism in 
Europe”: — 

“ There arise from time to time men who bear 
to the moral condition of their age much the same 
relations as men of genius bear to its intellectual 
condition. They anticipate the moral standard of 
a later age, cast abroad conceptions of disinterested 
virtue, of philanthropy, or of selMenial that seem 
to bear no relation to the spirit of their time, in- 
culcate duties and suggest motives of action that 



XIV 


appear to most men altogether chimerical. Yet 
the magneti-sm of their perfection tells powerfully 
upon their contemporaries. An enthusiasm is- 
kindled, a group of adherents is formed, and many 
are emancipated from the moral condition of their 
age. Yet the full effects of such a movement are- 
but transient. The iirst enthusiasm dies awav, 
surrounding circumstances resume their ascendency, 
the pure faith is materialised, encrusted with con- 
ceptions that are alien to its nature, dislocated, and 
distorted till its first features have almost disap- 
peared. I'he moral teaching being unsuited to the 
time becomes inoperative urttil its appropriate- 
civilisation has dawned, or at most it faintly and 
imperfectly fillers through an accumulation of dog- 
mas, and thus accelerates in some measure the arrivaS 
of the condition it requires.” Vol. i. p. 305, Ed. 1900 
The same historian in explaining the rapid 
spread of Christianity in Europe observes in 
another place : — “ It triumphed not so much 
by superseding rival faiths as by absorbing 
and transforming them. Old systems, old 
rites, old images were grafted into the new 
belief, retaining. much of their ancient charac- 
ter, but assuming new names and a •new' 
complexion.” 
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Among the bold spirits who took a leading 
part in this renovation the name of NHgii.rjuna 
stands conspicuous. The Mndhyamika sys- 
tem, with its axiom — sarvain Smivam — a form 
of Pyrrhonism pushed to its extreme limits, 
, , . ", w'hich is an essential part of 

ing representative of ManHySmsm is generally a.s- 
Mfihilyiiniam. . i 't^ , 

cnbed to him. Northern JSud- 
dhistic literature is replete with the marvels and 
miracles performed by him, and tradition has 
invested him with superhuman powers. Hiou- 
en Thsang calls him along with Deva, Asva- 
ghosha and Kumdralabdha, " as the four suns 
which illumine the world.”* As early as A.D. 
401-409 we find a life of Nagiirjuna Bodhi- 
sattva translated into Chinese.! Tiiranatha has 
committed to writing all the floating mass of 
legends connected with this venerable name, 
but as the Tibetan monk wrote so late as the 
beginning of the 1 7th century A.D., and as 
nothing was too astounding for his pious credu- 
lity, we have here only nuclei of facts round 

• Julien’s texts, Vol, ii, p, 214. 
f Bun. Nanjio's Catalogue, Ap. i. No. 3. 
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which have gathered accretions of vast propor- 
tions. It is now almost a hopeless task to sepa- 
rate the urain from the chaff. Nevertheless we 
• can glean certain historical data from all that 
have been handed down. Before proceeding 
further we think it proper to treat the reader 
.to a spe(amen of the materials with which one 
has to deal. We cull the following bits from 
the “ Life and Legends (d Nagarjuna" 
gathered chiefly from Tibetan records includ- 
inijf Tfiranntha's “ Historv of Buddhism.’’ 


“ A rich Hrahmin of the Vidarbha country to 
whom no son had been born for many years, once 
saw in a vision, that if he gave alms to, and enter- 
tained one hundred Brahmins, he could get a son. 
Accordingly ho made offering.s. and prayers to the 
(iod and entertained one hundred Brahmins. After 
ten months his wife gave birth to a son. The rich 
man invited learned astrologers to predict the 
fortunes of his child ; but they found that it could 
not live more than a week. In all other respects 

the child was calculated to bo fortunate 

The astrologers assured them (his parents) that if 
they entertained one hundred Bhikshus, it would 
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3ive seven years, beyond which its life could not 
be prolonged by any means whatever. When the 
seventh year was about to expire the parents were 
■^•overwhelmed with grief. To avoid §ie painful 
•sight of their son’s predicted death, they caused 
him to be removed to a certain solitary place in 
company with a few retainers. 

“ As the boy (Nagarjuna) was passing his mourn- 
ful days, one day the Mahiibodhisattva Avalokite- 
5wara Khasarpa/;a visited him in disguise and 
advised him to go to the great monastery of Nfilen- 
•dra in Magadha as the surest means of escaping 
from the hands of death. He accordingly repaired 
to that famous Vihara and arriving at the gate re- 
cited some guthas. During that time the great 
sage Sri .Saraha Bhadra was the high priest of 

Nalendra, who ordained Nagarjuna a 

Bhikshu of the V'ihfira. ♦ * • • During the 

latter part of his office the country was visited by 
•a famine in consequence of which the monks Ikll 
into great distress. The Manager became very 
thoughtful about.the terrible effects pf the natural 
calamity. Distress and scarcity compelled the 
congregation more keenly to feel the necessity of 
money. Tlie monks now determinedk^ to devise 
some means of acquiring treasures for tHe support 
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of the famished congregation, and Nfigarjuna. 
accordingly started on an expedition to visit an 
island in the great ocean tvhere lived a great saint 
well versed in the art of alchemy. As the sea 
could not be crossed by any earthly means, he, by 
dint of his divine learning, got two leaves of an 
enchanted tree, by means of which he crossed the 
ocean and miraculously visited the island and 
presented himself before the sage who was greatly 
surprised to see a human being arrived at his’ 
abode deemed inaccessible to mortal beings. The 
sage earnestly inquired how he succeeded in 
achieving this wonder. NagArjuna replied respect- 
fully stating to him the reasons of his visit and 
circumstances that brought him thither. He also 
showed him one of the enchanted leaves, conceal- 
ing the other in his mendicant’s platter. He 
begged him to teach him the art of turning metals 
into gold. The sage consented to the proposal, 
but not liking to let the wonderful art be known in 
Jambudvipa, he determined to detain him for ever 
in the island by depriving him of the enchanted 
leaf. To effect this, he said that he could not teach 
the art of alchemy unless NugArjuna consented 
to part with the leaf. NagArjuna consented, and 
>vas taught the art. When it was fully mastered. 
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he flew towards the Indian Continent by the help 
of the remaining leaf. Returning to Niilendra, by 
means of his easily acquired wealth he supported 
the whole body of monks. By his religious 
practices he obtained Siddhi (perfection). He 
refuted the theories of 5'amkaracharya * and im- 
parted religious instruction to the monks of 
Nalendra. 

“ Nagarjuna returned to his country after a visit to 
Uttarakuru and erected many chaityas and temples, 
composed many works on science, medicine, astro- 
nomy and alchemy. After the death of Saraha 
Bhadra, the office of high priest fell upon NagAr- 
juna, which he managed with great ability and 
indefatigable zeal. He matured the Madhyamika 
philosophy which was only conceived by his illus- 
trious teacher Saraha.’’ 

“ Nagarjuna is said to have been a great friend 
of king De-Chye (iSawkara) of S. India, whom he 
converted to Buddhism .”t 


An instance of glaring anachronism. .Vamkara flourished 
in the 8 th — 9 th century A. D. See below, foot-note to p. xxii, 

•j-S. C. Das; Journ, As. Soc. li, Pt. i, pp. 115— 120. 
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One thing seems to be clear from the 
above, namely, that Ndgfirjuna was bom and 
brought np in the Brahminical faith but w^as 
afterwards conver||ed to Buddhism and was 
celebrated as an alchemist. 

Taranatha, it is true, completed his History 
in 1608 A. D., * but he derived his materials 
from Tibetan sources and the analysis of 
Dulva by Csoma goes to confirm this account. 
We have already made use of the record left 
us by Hiouen ’Thsang. t It is thus clear 
that all the testimonies concur in ascert- 
ing Niigiirjuna not only as the originator of 
the Madhyamika philosophy but also as an 
adept in magic, conjuration 

Nngtlrjuna as an 111 11 

adept in magic and alchemy, and that even 
and alchemy. ^ , . , , 

so early as the 7th century 

A. D. The exact time during which he 
flourished is a matter of controversy. He is 
generally regarded as a contemporary of 


^ Schiefner : Gesch. d. Bud. Pref. vi. 
Vcl. i, Intro, xciii. 
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Kanishka. One cannot go far wrong in 
assigning circa 150 A. D. as the date of 
his succeeding to the Patriarchate.* 

k* 

% 

* According to Lassen Nagarjuna lived about A. D. 23 
during the reign of Kanishka. The Rajatarai/zgim says ; 
‘‘Then there were in this land three kings called Hush ka, 
Jushka and Kanishka, who built three towns named after 

them (Hushkapura. Jushkapura and Kanishkapura), 

During the powerful reign* of these [kings] the land of 
Kibmir was, to a great extent, in the possession of the 
Buddhas. At that time 150 years had passed in this terres. 


trial world since the blessed 5 'ilkya Simha (Buddha) had 

obtained complete beatitude (Nirvawa) And a Bodhi- 

sattva lived (then) in this country as the lord of the land, 
namely, the glorious Nagarjuna Stein’s trans. Vol. I, 


pp. 30 — 31. As the tradition of the Northern Buddhists as 
recorded by Hiouen 'Thsang (S«-y7fkt, i. pp. 99i I5f’, the 
Tibetan Dulva (Csoma^ As, Res. XX, ^p. 92, 297) as also 
Schiefner (Tar. Gesch, d. Bud. p. 301) concur in placing the 
commencement of Kanishka's rule 400 years after Buddha's 
Nirvawa, the date assigned here to Nagarjuna is rather 
curious. I.assen sums up his conclusion on this knotty point 
in these words ;— ** Wegen der grossen Anzahl seiner 
Munzen mus dem Kanishka eine ziemlich lange Regierung 
Zugeschrieben werden ; ich glaubedaher annehmen zu durfen^ 
das er etwa bis 40 nach Chr. G. regiert habe.* Fleet main-' 
tains B. C. 37. V. Smith c. 120 A. 1 ). While Messrs, 
Bhawr/arkar r. 278 A. D. (Journ, Bombay Br. Roy. As. Soc. 
Vol, XX, No. Ivi, pp, 269— 3(>6) as the date of Kanishka,. 
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An important document has been preserved 
for us in its Tibetan and Chinese versions, 
which seems to have an historical basis. It 
is in the shape of a “ Friendly Epistle of 
Niigtirjuna to king Udyana.” ^ 
contem^iaryand ^hc Original in Sanskrit, en. 
Sadvlhana titled Suhrillckha, has not yet 

been recovered and probably 
been lost. Udyana in the Tibetan subscrip- 
tion is Bdye-Spyod=SadvHhana.t This Sad- 
vfihana is a prominent figure in the history of 
S. India. In ancient Sanskrit literature he is 
frequently spoken of as a patron of learning 
and there are several literary reminiscences 
associated with this name. J 

Ik Vttfc Wen;;L‘l : Journ. Pali Text hoc. (1886), p. 1. 

‘I- S. C. Dhs (1. c.) says : Nagarjuna is said to have been 

a great friend of king l)e-Chye (/. c, Sawzkara) of S. India, 
whom he converted to Bbddhism.” Now De-Chye=Bdye- 
byed according to modern pronounciation. Das is evidently 
in error in rendering De-Chye as 5 a/nkara (Wen/el). 

X 67.— Ivamasiitra of Vatsyayana. 

I Referring to a new ” 
MS. of Harshacharita in his possession Hall remarks^" for 
AVilivahana I there find 5 'atavahana'*— Intro. to“ Vasavadatta/’ 
p. 54, This by implication would suggest that the other 
MS. had the reading 6^alivuhana. 
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Now “ the Andhrabhntyas or 5atavahanas 
ruled over the Deccan from B, C. 73 to about 
A. D. 218, i.e. for about 3 centuries. 

“ The period during which they ruled over 
Mahcinlsh/ra must have been a prosperous one 
in the history of the country. Hence several 
traditions with regard to different kings have 
been preserved. But that ^iilivahana or 
'S'ataviihana was a family name must have 
been* forgotttai and different princes of the 
dynasty have been confounded and identified. 
Thus Hemachandra in his Desikosha gives 
AUivahana, 5alana, Hala and Kuntala as th(.‘ 
names of one individual.” * 

The So-tt>-p’().ho of the Chinese version of 
the “ Friendly Epistle ” has been identified 
with one of the -Satavahanas or Andhra 
kings, possibly Yajna-< 5 >n'-‘S}Uakar«i, who 
seems to have reigned about 172 — 202 A. D. 
There is, therefore, nothing improbable in this 
particular, 'atavahana being a contemporary 
of Nagiirjuna. In the alchemical Tantra, 
‘‘ Rasaratnakara,” ascribed to Nagarjuna, 

BhH«t/Krkar’s “ Early History of the Deccan*’ — p, 36. 
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there is a dialogue between this sage and 
«!?a]ivtihana (p. 6). We shall revert to this 
subject later on. 

JIumerous works have been fathered on 
Nagaijuna and it is an open question if 
any of them be genuine.* As is well 
known Vyi'isa or more properly named Ve- 
davyasa has been taken to be the com- 
piler of not only the four Vedas but also- 
of all the Puniwas put together. Piety and 
credulity go hand in hand and are seldom 
troubled with questions of anachronism. 
Plato, Democritus and Geber have been 
held responsible for writings which ap- 
peared several centuries later^ 

NHgarjuna aft a 

comprehensive Names. Venerable and illus- 

name of the acti« . 

vity of Mahaya- tnous, have often been pressed 
into service to lend weight 
and dignity to productions which otherwise 
would not have commanded% respectful hear- 
ing. On the whole we are inclined to agree 

^ Tri'Bunyih NanjioV Catalogue of the liud. Tripi^aka there 
is a list of 24 works ascribed to Nagiirjuna. The Suh^fllekha 
was translated into Chinese m 434 A. D.. App. pt. I, p. 36S. 
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with Kern when he says, “ 

Nagpirjuna, so prominent in the history of the 
rise of Mahayiinism^^show^ a double charac- 
ter. It is, on the one side, the name of an in- 
fluential person, the first eminent leader of a 
school imbued with Hinduism and the me- 
thods of Indian scholastic philosophy. On* 
the other hand, Nugitrjuna is simply a compre- 
hensive name of the activity of Mahtiyanism 
in the first phase of its onward course.”* 

>if In Vol. 1 of this work (Intro, xciii), we quoted Alb^funi 
as to the date of N%iirjuna. This cultured Arab, ordinarily 
a very trustworthy guide, derived his information from the- 
Brahmins of that part of India from which every vestige of 
Buddhism had -disappeared in the nth century and he was 
evidently misled on thi^ point as the traditions relating to- 
Nagilrjuna had at that distance of time become very vague. 
I'his will be clearly seen from what Prof. Sachau says in the* 
preface to the Arabic edition of Alb<Snuu. 

** Its civilisation was then essentially Brahminical as it had 
come to be in a protracted struggle with Buddhism. All;»^- 
runi does not know Indian Buddhism from personal experi- 
ence, though it had not yef entirely withdrawn from India 
and in some part was still a political power, (p. v.) 

The valley of the Kabul river and the Punjab arf; all that 
Alb^riinf has seen of India, (p, xiiU 

'• The high schools of Hindu scietice and learning, Kasmir 
andy Benares, were in Albifriinf s time unapproachab^te for 
Muslems. (p. xiv.) ” 
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From the time of Niigarjuna onwards Ma- 
. hf'iysinism bewail to be tinged 

Asawga. ^ ”... 

more and more with Brahmi- 
nical bias. A notable arid decided step in 
this direction was taken by Asa/wga, a monk 
of Gandhiira, who composed the Yogiichara- 
bhumi^astra, in which by assimilating the 
doctrines of Patanjali he paved the way for 
the gniwth of the Tantras. He seems to 
have lived about 400 A. D.* Vasubandhu, 
Asawga’s younger brother, was another zea- 


* C/.-— Takakasu l Journ. Hoy. As. Soc. Jan. 1905, 

A life of Vasubandhu was translated into Chinese by 
Paramurtha. A. D. 557-569.— Bun. Nunj. C’ata. p. 371. 
<Jsoma Korosi following the Tibetan Chronology says : — 1 
know that Arya Asaw/ga lived in the sixth or seventh century 
alter Jesus Christ,”^ As. Res. XX, p. 'i'his date has 
been accepted by ^Lassen Alt. ii. p. 460) as also by 

K. Davids {BaddJnsm, p, 207). Hut this chronology has 
now become untenable. 'J'he date of A.sa;;/ga and his 
brother Wasubandhu .‘•hould be put back by about two cen- 
turies, as some of their works were translated into Chinese 
in the beginning of the fifth century and perhaps earlier. 
(Hun. Nanj. Cata. App. i p. 371). It must have taken a 
cejitury or two to have their works sufficiently recognised 
in India before tliey would deserve a place in the Chinese 
Tripi^aka. 
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lous adherent of this school and is said to 
have been a teacher in the college attached 
to the monastery of Nalendra — the “ Oxford 
of Indian Buddhism.” From Tibetan sources 
we learn that the celebrated logician Digniiga 
was a disciple of Vasubandhu, a contempo- 
rary of Lha-tho-ri, king of Tibet, who lived 
up to 371 A. D. ♦ 

Mahayanism now began to adapt itself to 
its environments. The ab- 

Graduai and im- sorption of the Yoga idcas 

perceptible fusion ^ ® 

of Mahtiyani.sm niade the transition into the 

With ^Saivaism. 

Tantric cult easy and Nor- 
thern Buddhism began to develop and ex- 
pand by entering into an alliance with -Sai- 
vaism, which favored the growth of Buddhist 
Tantras. The origin and development of this 
class of literature have been the subject of 
a masterly exposition by Burnouf. The Ma- 
hiiyanists not only .set up their <twn deities but 
borrowed copiously from the pantheon of the 
Hindus. Thus in the ^ivaite Tantras while 

S. C. Vidyabhushawa : Journ. As. Soc., Vol i, (1905), 
«P* 227. 
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tl^ God i’iva is the fountain of all knowledge 
anti sciences, in their Buddhist counterparts 
we have the celest^l, metaphysical and poten- 
tial Buddhas * occupying the same position. 
The worship of the female energies (•S'akti^ 
which plays such an important part in the 
Tantras was encouraged in the person of Ttira. 
The Hindu Gods and Goddesses were also- 
objects of adoration, only they were assigned 
a subordinate position. The question has 
often been asked : why did Buddhism seek 
alliance with <Saivaism in preference to the 
Vishnuvite cult ? The answer seems to lie 
in the fact that it was precisely in those parts 
of India where the worship of 5iva, especially 
in its Tantric form, had struck root that 
Mahayiinism asserted its sway ; f and thus 
the apostles and propagators of the latter 
made most of the former. A few centuries 
later when Vaishwavism gained an ascend- 
ancy in Bengal the tables seem to have been 
turned. A gradual and imperceptible fusion 


* e. the Bodhi.sattvas. 
t Vide ante* p, x5,j(under Wema kadiphses). 
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took place between the rival creeds. Thus 
in the celebrated adoration in the opening 
lines of Gitagovinda we find ^uddha freely 
acknowledged as an incarnation of Vish«u 
and extolled for his abhorrence of sacrificial 
rites. * 

From Fah-hian’s travels we gather that in 
the beginning of the 5th centurj' A. D., the 
Mahayanists were gaining the upper hand, 
though their rivals, the Hinaynnists, were 
still holding their own in several localities. 
Thus at Mathuni and Pa/aliputra he found 
the members of both the sects living side by 
side and having monasteries of their own, 

«Rj i( 

It is scarcely correct to assert that Buddhism was exter- 
pated in the land of its birth by cruel persecution. Cf, Vol. i. 
Intro. Ixvii. The Bengali poet Kamchandra Kavibharatf, 
author of Bauddha Sataka, though a devoted Buddha^ be- 
longed to the same class of thinkers as Jayadeva. Pandit 
S.P. 5 'ttstri is inclined to place him in the latter end of ^he 13th 
century. — Journal of Buddhist Text Society, Vol. 1 , Pt. iii. 
So late as 1441 A. D. MSS. of Buddhist works used to be 
•copied from in Magadha.— Bendall's Camb. Cata. of Bud. 
Sans. MSS. (1883}, Pref. iv. 


m 
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From the fact, however, that the pious 
Chinese pilgrim repeats the Suraw/gama Sutra 
for his protection, we may conclude, since 
he is by no means a pronounced Mahiiyanist, 
that the predisposing causes for the origin of 
the Tantras were already in existence. “ In 
this Sutra is contained the most complete 
list of Dhara/zi's (invocations) found in any 
Chinese compilation. There are 426 distinct 
sections containing the names of the different 
Buddhas and Hindu deities worshipped at 
the time of the composition of the Sutra. 
Considering that Fah-hian in the early part 
of the 5th century regarded this book with 

reverence We may reasonably 

assign it to a period not later than the end 
of the ist century. Now amongst the invo- 
cations we finc^ distinct reference to Dhyilni 
Buddha, Vairochana, Akshobhya, Amitabha 
and others shewing that they were coming to 
be recognised and worshipped even at that 
early date.” ^ 


« Intro, to Bears ** Fah-hian/' (Lxxii). 
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These Dharawfs may be looked upon as 
the precursors of the Tantras 

Dhilranis as the ^ 

precursors of the and they fully support the 
Tantras. •111 

Views that when they were 
composed Buddhism had turned a new leaf. 
The repeating of certain magic formulas 
along with the nanpes of Buddha Amitubha, 
etc., was to secure salvation, in other words, 
“instead of the old doctrine [of Karmaii ^ — 
as a man soweth, so he shall reap — a new 
and easier way of salvation is here preached, 
vis., as a man prayeth, so he shall be saved. 
It is what is known to us as salvation by 

faith rather than by works It 

would almost seem as if this popular and 
easy doctrine had secured to itself the name 
of Mahayana, as meaning the Broad Way, in 
opposition to the Narrow Way, the Hfna- 
yana.* 

The new class of literature which now 
arose in order to meet the demands of the 
Mahayanist revival is collectively known as 


* Max Miiller, Kuddhist Mahdyana Sutras. Intro, to larger 
Sukhttvati-Vyuha, ix, S. B. E. Series, Vol. xlix. 
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Vaipulya SiUras or the Sutras of the 
developed school, of which 

^aipulya Sutra*, ^ 

* the Dhi'iranis are an integral 

part. It found expression in such works as 
the “ Saddharmapu«fl?anka,” “ Lalitavistara,’* 
Tathrtgataguhyaka,” “Pr^jnapstramitJi,” etc., 
— all of which soon acquired almost canonical 
sanctity in the estimation of the N. Buddhists, 
Burnouf has tried hard to differentiate 

'f 

between the simple Sutras as represented by 
the literature of the primitive orthodox Bud- 
dhism and the expanded Si'itras of which the 
distinguishing mark is the occurrence of Bo- 
dhisattvas.* This drawing of hard and fast 


• ha presence des Bodhisattvas ou leiir absince inti?resse 
done le fonds rn^me des Hvres oti on la remarquci et il est 
bien Evident que ce^eul point trace une ligne de demarcation 
profonde entreffcs Sutras ordtnaires et les Siitras d^velopp^s. 
— Burnouf, Intro, p, 112; 16/^, p. 120. Ed. 1844. Viie 
Max Muller’s remarks at theefnd of the Smaller Sukhavati- 
VyTiha,*p. 102, S. B. E. Series, Vol. xlix, 

Cf» also“ Some Vaipulyas are, materially, much like the old 
Sutras* whole passages e,g» oM.alita*Vistara recur almost 
word for word in the Pali Scriptures/* .Kern (Ind. Bud., 
jp. s). This eminertt Buddhist scholar afso very appositely re* 
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lines has been found to be well nigh un- 
tenable. * 

By the second century A. D, we find the 
leading beliefs and ideas as crystallised in the 
Mahayana literature fully in vogue. Thus we 

marks elsewhere : ‘^The^ results arrived at by Burnouf may be 
right so far as Mahtlvaipulya Sutra as a whole is concerned^ 
they cannot be applied to all the component parts of such a 
work. Not to go further than the Saddh. and the L. 
Vistara^ it can hardly be questioned that these works contain 
parts of very different dates, and from various sources.* 
Kern — Intro, to Saddhar, pp. x-xi. Passages in L. V. are 
literally identical with those in Mahilvagga. Again These 
few examples I have chosen will sufiice to prove that the 
material of a Mahavaipulya Sutra is partly as old as that of 
-any other sacred book of the Buddhists/'— rAiV/, xiv. 

* The truth seems to be that “ the historical relation be- 
tween the Hmayana and the Mahayana schools of Buddhism 
is to me as great a puzzle as ever." — Max Muller, Intro, to 
L. Sukh. Vyiiha, it. Even the very distinction between 
the N. and the S Buddhism has been taken strong ex- 
ception to by R. Davids, who says : — '• 'Phere is not now 
And never has been, any unity either of opinion or of language 
in what is called northern, or in what is called southern 
Buddhism. There is a distinct disadvantage in continually 
suggesting a unity which has no existence in fact. In a 
word the current division of Buddhist literature into northern 

’ll .a ^ ^ 

and southern is entirely unscientific, and misleading." — Bud, 
India, p. 173. 

3 
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come across in the “ Buddhacharita ” of 
Aivaghosha, who is admitted on all hands 
to be a contemporary of Kanishka, such a 
passage as this : “ this, Sirs, is the Maha- 
yana, the instrument of the law of the per- 
fect Buddha, which is the establisher of the 
welfarfe of all beings, set forth by all the 
Buddhas.” * The “ Lotus of good Law ” 
was translated into Chinese at the close of 
the second century A. D. f 

Side by side with the growth of the scrip- 
tures another class of literature was called 
Buddhistic Tan- into being by the exigencies., 
of the times — ^we mean the 
Tantras, the necessity for which has been 
hinted at in the first volume, f However 
esoteric may be the doctrines ^sought to be 
conveyed through the medium of these pro- 
ductions, it would be idle to deny that there 


* Cowell's trans. p. 184. S. B. E. Series, Vol. xlix. 

t Edkin’s “ Chinese Buddhism," p. 89. There were several 
versions of this sacred book.— We Kern’s Intro, p. xxiii 
(S. B. £. Series). 

{'Vol. i, Intro. Ixx. 
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is much in them which ^ calcinated to pan- 
der to the baser instincts of frail humanity. 
At what particular time these Tantras ap- 
peared on the scene is yet a matter of con- 
jecture, but the views of Wilson which held 
the ground for fnore than 30 years have now 
been found to be erroneous. Evidence is 

9 

now forthcoming from quite an unexpected 
source, which goes to prove that Buddhist 
Tantras existed as early as the fifth or sixth 
century A. D., if not earlier. * If Buddhist 
Tantras, again, pre-suppose the existence of 
Hindu Tantras, one need not be considered as 
rash in assigning an earlier age to the latter, t 


:ic Vide the palm-leaf MSS. discovered in the monastery of 
Horiuzi in Japan and carried from Central Ihdia. One of 
these is in the handwriting of a famous Chinc^ priesty 
named Kanshin, wiio came to Japan in A. D. 753. The 
MS, contains besides a Dh&rani, five Tantras. ** Bud. Texts 
from Japan," ed. by Max Muller. Vol. i. pt. i. Intro, 
pp. 6-S, It is fair to conclude that these Tantras existed in 
the land of their birth at least two centuries earlier. 

t Waddell says No one has yet realised the vast extent 
to which Mahiiydna and T^ntric Buddhist remains cover 
India ; nor sufficiently realj^ the leading part played by the 
Mah&y&na in Indian Buddhism during its popular period.*'' 
Journal of the Roy. As. Soc. (1894)* 
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The Tantras found a congenial home in 
China. Amoghava^ra, a ^rama«a of nor- 
thern India and a Brahmin by caste resided 
in the Celestial Empire for several years 
between 746 and 771 A. D., and under his in- 
fluence the Tantric doctrines dealing with 
talismanic forms and professions of superna- 
tural power first gained currency there. * 
Hence long before his time Tantras must have 
been popular in India. From the eighth to 
the eleventh century A. D. we are in posses- 
sion of authentic records as regards the pre- 
valence of Tantras in Northern 
iJw ; as it was about this 

period that several of these 
were gradually imported into Tibet by Indian 
Pandits, but they must have been composed 
much earlier. + 

:jc Bun. Nanjio's Cata. App. ii, p. .145 Amoghava^ra 
translated 77 works including Ushwfsha-chakrivarti-Tantra, 
Garurfagarbha^a-tantra and Va^akumura-tantra. 

Cf , — Also ” The existence of the Tantra 5 astras may thus 
apparently be traced at least a$ far back as the 6th century 
A. D ,” — Vidt “ Annual Report,” As. Soc. Beng. 1906. 

fin the first half of the eighth century two eminent 
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Atisa gave a fresh impetus to Tantrism 
in the land of snow. From the analysis of 
Mdo by Csoma we also come to know in 
detail the names with the dates of the Indian 
scholars who with the aid of the local inter- 
preters {lochavas) rendered into Tibetan the 
various Sanskrit Tantras. The faithful accu- 
racy with which these translations were made 
and their fidelity to the original enable us 
often to reproduce the Sanskrit Texts and 
thus we are in possession of valuable histori- 


Pandits of Bengal visited Tibet at the invitation of its king 
and formally introduced there Buddhism ; these Pandits 
were 5 'anti Rakshita, high priest of the monastery of 
Ndlenda and his co>adjutor Padma Sambhava, a native of 
Udyana, who took charge of the Tantric part of the Buddhist 
liturgy. They were followed by the sage Dipa7«kara-5'ri- 
jnana (Atisa), b. A. D. 980, d. 1053. He acquired proficiency 
in the three pi^akas of the four classes of the Hin6,yana 
6ravakas, in the Vai^eshika philosophy, in the three pi^akas 
of the Mahayana doctrine, the metaphysics of the Madhya- 
mika and the Yogacharya schools and the four classes 
of the Tantras. At the request of king Naya Pula he 
accepted the post of high priest of the monastery of Vikra- 
masila .^ — Vide S. C. Das, — Journal of the Buddhist Text Soc- 
Pt. i. 
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cal data.* Some of these Tantras deal with 
idchenky and their contents reveal to us the 
knowledge of chemical processes in India 
from about the 6th to the 8th century A. D. t 
Fortunately we are not dependent upon 
the TSbetan Tantras alone for gaining an in- 
sight into this dark recess in 
the history of Hindu intellec- 
tual activity. In the course of our search 


RasaratD&kara. 


* Speaking of the Tibetan translation of A^vaghosha’s 
Buddha^Charita^ Cowell remarks: ‘‘The Tibetan version 
appears to be much closer to the original Sanskrit th?.i^'the 
Chinese; in fact from its verbal accuracy we can often repro* 
duce the exact words of the original, since Sanskrit words 
are always represented by the same I'ibetan equivalents, as 
for instance the prepositions prehxed to verbal roots."—!, c. 
Intro, p. X, Waddell is equally impressed with the pro- 
foundly accurate and scholarly nature of the Lamaist transla- 
tions of Sanskrit Buddhist books ; " and he again observes : 

^ ** It is clear that the Tantric and Mahayi,na features of * 
L&maism were imported en bloc from Indian Buddhism." — 
Journal of tl^, Royal As. Soc. for 1894, p- 15 * 
f Atifliysis of the contents of the Mdo (Sfitra) by Csoma 
de Korbsi— Asiatic Researches, XX (1836), p. 583. “ A 
work on preparing qutdksilver, the most powerful for subdu- 
ing every sickness and for improving the vigor of the body." 

h work on turning base metals into gold." We are 
thus reminded of the contents of the Rasdrnava and the 
Rasarat|i£kara. Vide p. 2. 
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for MSS. of alchemical Tantras we have 
•come upon a precious find, in the shape of 
a Buddhist. Tantra, with Na^^rjuna as its 
reputed* author. Of alchemical Tantras we 
have had enough and to spare ; but there is 
great difficulty in assigning dates to them, 
as they one and all pretend to emanate from 
the mouth of the God 5iva himself. We are 
only left to internal evidences — evidences 
based upon the gradual evolution of chemical 
processes, which we have not been slow to 
tkke advantage of. The MS. in question is 
a mere fragment, but it is calculated to 

Its historical evoke all the zeal and en- 
importance. thusiasm of a Palsontolo- 

gist — of an Owen or a Marsh — in his efforts 
to restore an animal and assign to it its pro- 
per place in the economy of the laws oifh^ 
evolution, when he luckily chances upon a 
fossil impression of its tooth or ckws. From 
this point of view Rasaratnakara, for such 
is the name of our MS., is of uncommon 
interest. It is a Tantra of the Mahayk- 
nist school and as such its invocations are 
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addressed to all the Buddhas ; * and in one 
place there is a painted reference to Prajha- 
paramita t (perfection of wisdom), appearing 
before Nagdrjuna in a dream and revealing 
to him chemical knowledge. I 

A noteworthy feature of this work is that 
some chemical processes are discussed in the 
form of a dialogue between ^alivahana and 
Nagtirjuna, and Ratnaghosha and Ma7i</avya.§ 
These last two names are held equally in 
veneration w'ith Nagarjuna and grateful 
acknowledgments to their services occur in 
some later chemical treatises.^ The bringing 
together of these four dramatis fcrsoncp, 

* ilPitTO I Cf. The opening invocation in the 

^khavati Vyuha : ^ ar»i; I atso «rir: 

*f»Tl 'f Manjuirinnila 

Tantra. — Vide K%. Res. xx, p. 512. 

t C/.— The invocation in Vagrachchhedika : 

+ lide Sans. Texts, p, to, also Trans, p. 5. 

§ I'VdeSans, Texte, pp. 12-14, also Trans., pp. 6-8. 

^ Cf. Vol. i, p, 77. 
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especially of the first two has a significance 
of its own. We have already seen that refer- 
ences to Nagarjuna and his contemporary 
king 5aliviihana are only to be met with in 
ancient classical literature {ytde ante xxii). 
It seems probable that Rasaratnsikara was 
written at a time when the memory of these 
personages was still fragrant. Judging from 
internal evidences also we come to the con- 
clusion that it is one of the earliest works 
ext.ant on the subject. In our attempt at 
throwing light on the text of Rasar«ava, we 
had to quote several parallel passages from 
it, * and from a careful perusal of both we are 
of opinion that the latter is 

Also a typical 

production of the the inspirer rather than the 

Mahaynnist period - . 

of intellectual ac- Dorrower. Kasaratnakara, in 

short, seems to us to be a 
typical production representing the Mahaya- 
nist period of intellectual activity and we may 
not be wide of the mark if we put down 7 th 
or 8 th century A. D. as its latest date. 


* Vide Vol. i, Sans. Texts, pp. 7, 12, 13 and 18. 
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From the 5th to the 1 ith century A, D. t^e 
•colleges in connection with the monasteries of 
Pa/aliputra, Nalanda, Vikramaflla, Ud^.nda.- 
pura, etc., were the great seats of learning as 
the temples attached to the pyramids in an- 
cient Egypt ; and alchemy was Included in 
;the curricula of studies. • 


The existence of a vast ancient Tantric 


Antiquity of Al- 
chemical Tantras. 


literature with ' alchemy as a 
component part has now been 


placed beyond doubt, thanks to the searching 
examination of the Maharaja’s collection of 
valuable MSS. of Nepal by the eminent 
scholars Bendall, H. P. -Sastri and S. L^vi. 
Of surpassing interest is the discovery of a 
Tantra belonging to the extinct school Kub- 
jikiiraata, written in Gupta character and 
copied about the sbcth century A. D. This 


* C/. * ** By the sidq. of the tower of king A^oka is built a 
^amghiviisa, belonging to the great vehicle, very imposing 
and elegant. There is also a temple belonging to the little 

vehicle In the college attached to the temple one may 

see eminent ^ramawas from every quarter of the globe,” — 
JBeal’s Fah-hian,” ed. 1869, p. 103. 
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:^hooI, though itself very ancient^ presup- 
poses the existence of other schools and 
we ,have distinct mention of the Maha- 
jana. * We now learn that the gradual 
fusion and amalgamation of •S'ivaite and Bud- 
dhist Tantras had begun even anterior to the 
sixth century. The Kubjild-tantra was evi- 
dently composed outside India proper, pro- 
bably in Nepal. The Goddess Parvatf en- 
courages her consort to proceed to the conti- 
nent for the spread of the tenets propounded 
by it. + In one place we come across a 
passage | in which 5iva himself speaks of 
parada (mercury) as his generative prin- 


« Catalogue of Palm-leaf and selected paper MSS. belong- 
ing to the Durbar Library, Nepal, by H. P. ^’astrf (1905). 
Ixxviii, eU seq, 

5 wsnnw fiivaw h 
t WITH vifsfwirra i 
t ■ vfira: ii • * * 

iwviad ^5% ^ 1 

firefjn asiin: wht r 

For the passages cited here we are indebted to the indus- 
<try and courtesy of Pandit H. P. 5 'dstri, who has wended his 
way through the bulky MS. 
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ciple and eulogises its efficacy when it has 
been killed six times. * We also find 
allusions to the transmutation of copper 
into gold with the aid of mercury. In short, 
we have ample references to alchemical 
processes described in the very technical 
terms in which Rasarwava, Rasaratnakara 
and other typical works of the Tantric 
period abound, t 

It is now only necessary to wind up this 

... chapter with an extract from 

Alchemy an in- 
tegral part of Ma- the worlc of an eminent Bud- 
hayanist activity. 

dhologist With this reserva- 
tion that the growing influence of Tantrism 
began as we have seen long before the 8th 
century. 

“ The decline of Buddhism in India from the 
8th century downwards nearly coincides with the 

* Even at the present day mercury,, which has been kilted 
six times in succession, each time with an equal weight of 
sulphur TO reputed to be one of the most 
potent of remedies. 

t g' W ^ i 

flw ’I ii 

For the meaning of the word ^ (Vedha) see this Vol. 
p. footnote^ also Vol. i, p. 120. 



growing influence of Tantrisra and sorcery, which 
stand to each other in the relation of theory to 
practice. The development of Tantrisra is a 
feature that Buddhism and Hinduism in their later 
■phases have in common. The object of Hindu 
Tantrism is the acquisition of wealth, mundane 
enjoyments, rewards for moral actions, deliver- 
ance, by worshipping Durga, the .S'akti of iSiva — 
Prajna in the terminology of the Mahayana — 
through means of spells, muttered prayers, Sama- 
dhi, offerings, etc. Similarly the Huddhist Tan- 
tras purpose to teach the adepts how by a super- 
natural way to acquire desired objects, either of a 
material nature, as the elixir of longevity, invul- 
nei ability, invisibility, alchemy ; or of a more spiri- 
tual character as the power of evoking a Buddha 
or a Bodhisattva to solve a doubt, or the power 
of achieving in this life the union with some 
divinity. There is an unmistakable affinity be- 
tween Tantrism on one side, and the system of 
Yoga and Kamma///mna on the other. Tantrism 
is, so to say, a popularised and, at the same time, 
degraded form of Yoga, because the objects are 
commonly of a coarser character, and the practices 
partly more childish partly more revolting. 

“ TaranMha informs us that Tantrism existed and 
was transmitted in an occult manner in the period 
between Asahga and Dharmakirti, but that after 
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Dharmakirti’s times the Anuttarayoga became 
more and more general and influential. Substan- 
tially his statement is certainly right. He adds- 
that during the rd^n of the Pala dynasty, there 
were many masters of magic, Mantra-Vajracharyas, 
who. being possessed of various Siddhis, perfonned 
the most prodigious feats. 

“ Tlie kings of the Pala dynasty, whose sway over 
Gau<^a and the adjacent regions lasted from abouc 
A. D. 800 to 1050, are known both from the annals 
and their inscriptions as protectors of the Faith. It 
was during that period that the monastery of Vikra- 
marlla was a renowned centre of Tantrist learning. 

“ The Sena kings, who followed the Palas in the 
dominion over Eastern India, though belonging to- 
a Hindu persuasion, were not hostile to the Faith. 
Still Buddhism declined during their reign and 
more so after the invasion of the country by the 
Muhammedans in A D. izoo. The monasteries 
of Udan</apura and Vikratnasila were destroyed ^ 
the monks were killed or fled to other countries. 
The learned ^akyrri went to Orissa, and after- 
wards to Tibet ; Ratnarakshita to Nepal ; Bud- 
dhamitra and others sought a refuge in S. India, 
whilst Sangama-SrijSsna with several of his fol- 
lowers betook themselves to Burma, Camboja, 
etc. And thus the Law of Buddha became ex- 
tinct in Magadha. 
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“ Many emigrants fro^ Magadha rejoined their 
brethren in the South and founded colleges on a 
modest scale in Vijajranagara, Kalinga. and Kon- 
kan. The comparatively iatisfij^ory condition of 
Buddhism in Dekkhan about that time is attested by 
the rich donations to the monastery at Dambai.” * 

It will be noted that the monks of the 
monasteries of Uda«<ifapura and Vikramasfla 
on their dispersion carried with them their 
learning and arts in. the same manner of the 
Spread of ai- Byzantine Greeks on .^heir 
expulsion from Constantinople 
bore with them their intellectual treasuries to 
the Italian cities. In the kingdom of the 
Deccan and in Tibet the Buddhist refugees 
found hospitable asylums, t just as the Greek 
Philosophers did in the Florentine RepuWic * 
under the Medicii. 

, Some eminent orientalists, whose opinions 
naturally carry weight, have hitherto taken 

* Kem— Manual of Ind. Bud., pp. 1.33— i:U« 

f Cy.— *** Th€S Detcan, which from the elev'^^th century was 
the refuge and centre of literary activity generally. In 

Hinduatafi it had been substantially arrested by the inroads 
and ravages of the Muhammadans. ’’^Weber. Hist. Ind- 
lit. p. 283. 
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for granted that the k^pwledge of ch^^stry 
such as we find reflicted in the 'Taaitras 
quoted by Madhava in ‘Rase^varadar^ana * 
was derived by Ihtercourse with the Arabs, t 

sjc Vol. i, Intro. Ixxviii. et seq, 

I E.g, Barth : “In regard to alchemy, anyhow in which the 
Sittars are zealous adepts, they were disciples of the Arabians, 
although other .S'ivaites had preceded them in the pursuit of the 
philosopher's stone. Already, in his exposition of the different 
doctrines of the 5 'aivas, Sayana thought he ought to dedicate 
a special chapter to the Rasesvara-darsana or *' system of 
mercuiy,” a strange amalgamation of Vedantism and al- 
•chemy. The object contemplated in this system is the trans* 
mutation of the body into an incorruptible substance by 
means of rasapdna i.e., the absorption into it of elixirs com- 
pounded principally of mer cury arffl mica, that is to say, of 
the very essential qualities of ^iva and Gaurf, with whom 
the subject of the operation is thus at length identified. 'Fhis 
species of transubsiantiation constitutes the jivanmukti^ or 
^tat^ of deliverance commencing with this present life, the 
sole and indispensable condition of salvation. It is clear that 
the devotional formulse of the Vedanta are here only a sort 
of jargon, under which thete lies hid a radically intpiotis 
•doctrine ,* and it is not less clear that in this doctrine, which 
had from the fourteenth century produced a rather cor|sit)jbr- 
able literature, there is an infusion of Mohammedan ideas. 

The Arabs of the Khalifat had arrived on 

these shores in the character of travellers or merchants, and 
had established commercial relations and intercourse with 
these parts long before the Afghans, Turks, or Mongols, 
their coreligionists, came as conquerors/' — Religions of 
Jndia/Ved. 1891, pp. 2io*;iii. 
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The attejative readier wholbas followed us 
Is T^et'and trie ^long could not havc failed 

Deccan. jjj 

Universities of Nalenda, iMawrfapura and 
Vikrama^ila, in Central India and Magadha, 
precisely the regions which were cut off from 
communication with the external world, that 
Tantric mysticism with alchemy as an integral 
part was cultivated and from thence spread 
to Bhot (Tibet) and the regions lying to 
the south-east of it, * and South India, t 


* Sec under colophons J.o Rasah r/daya and Rasasara 
respectively. 

f The last rallying point of Hindu learning and sciences 
was the kingdom of Vijayanagara, which was in the heyday 
of its glory under Bukka 1 (A. 1 ). 1354-1371) with Mud^va 
as his prime Minister. Wilson says : — ** The history of 
Vijayanagara is a subject of considerable interest in the 
annals of India, as the last barrier that was opposed to 
Muhammedan invasions, and that preserved the southern 
part of the Peninsula from foreign rule until a vety modern 
period.” — As. Kes. Vol. xz (1830), p, i. See also Sewell’s 
“ A Forgotten Empire.” — (Vijayanagara). 


: 0 : 
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Having thus far prepared the ground for 
believing that alchemy along with other cog* 
nate branches of learning was the outcome 
of Indian intellectual activity, we shall now 
proceed to follow it up with its further deve- 

Furthercuhiva- lopment At the outset it is, 
tton of alchemy, however, nccessary to remem- 
ber that on the decline of, Buddhism the 
vigorous impetus which its followers gave to 
literature and science was not lost to India. 
Nay, during and after the revival of Brahmin- 
is^ under the Gupta dynasty and its succes- 
sions we have some mighty intellectual giants 
whose productions will continue to shed lustre 
as long as the Hindu nation exists. Kalidasa 
and Bhavabhiiti, Brahma Gupta and Arya- 
bha/ifai^ Samkara and RamAnuja are names 
which may be regarded as the heritage not 
of India alone but of the entire civilized world. 
At the time of the Brahminic tevival Bud- 
dhist works of acknowledged merit far from 
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being' 'cast '^aside were held in veneration, 
Aiharasi;;{ha in his ^exicon and Vdgbha/a in 
his Ash/d/»gah^idaya * as a|^o the psuedo- 
Vdgbha/a * commence with an invocation to 
Buddha, which has never shocked the toler- 
ant spirit of the Hindu. Charaka and Susru- 
ta also bear distinct impress of Buddhist 
retouching. The Buddhist Tantras became 
likewise a part and parcel of Hindu religio- 
philosophical literature, t the subject-matter 
Buddhist aiche- of the former was incorporat- 
SdTnS*^ffiirdu ed into the latter, the names 
Tantras. Taid, Prajfiapdramitd and 

Buddha being simply changed into those of 
Parvatf and 5iva. In Rasaratndkara itself 
we have distinct indications that it is an a^d- 
mixture of both. 


* Vol. i, p. 76. 

t Speaking of a typical Buddhist production belonging 
to this category Bumouf observes : “ Ce morceau est ex- 
clusivement sp^culatif, et il nous'offre une nouvelle preuve de 
Talliance intime que le syst^me des Tantras a contract^e avec 
la philosophic buddhique la plus elev^e^"’ (I. c« p. 543 ed. 
1844). 
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It should thus be understood that the 
works under review in this chapter are based 
upon their Buddhist counterparts ; in short, 
there is no disposition to ignore the debt of 
obligation the authors are under to Nugar- 
juna, Ratnaghosha, Muwd^avya and others. 

In the introduction to the first volume we 
stated : “ It is to be regretted that of the seve- 
ral works quoted by Madhava f on the science 
of mercury I Rasar/zava alone 

Rasalmdaya. •' -* 

seems to have survived to our 
days ” (1. c. Ixxxiii). Since then we have 
been fortunate enough to procure as many 
as three transcripts of MSS. of RasahWdaya 
by Govindabhagavat from different quarters. 
As Madhava speaks of this author in terms 
of the deepest reverence and regards him as 
" ancient/’ * we think we should not err on the 
wrong side if we place the author some three 
centuries before his time. If our surmise be 

Cf, Vol. i, Intro. Ixxx. 

The qualifying epithet is only applied to venerable 

i^tshis of old. 
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correct, he should have lived about the eleventh 
century A. D. The only personal allusion 
which the author has condescended to offer 
for the edification of posterity is that he 
wrote his book at the request of the king of the 
Kirataland, i.e., the region adjoining modern 
Bhotan. Portions of this remarkable treatise 
after a careful collation of three MSS. have 
been reproduced in the proper place. The 
worm-eaten fragmentary MS. procured from 
Benares is 386 years old. Internal evidence 
equally goes to establish the antiquity of this 
work. The author was evidently a Buddhist 
as we learn from the colophon to the Benares 
MS. {vide trans. p. 12). It is, however, 
not to be found either in the India office or 
the Nepal MS. This important omission 
is easily accounted for. It is the reluctance 
of the latter day Hindus to acknowledge their 
obligations to a Buddhist author. 

Rasar«ava which has been noticed at length 
in the first volume and to which was assigned 
the 1 2th century A. D., as also Rasaratna- 
samuchchaya, (13th to 14th century), need 
not further arrest our attention. 



liv 


' ? 

, The presentation of the various treatises of 
the Tantric and iatro-chemical periods under 
discussion in their exact chronological se- 
quence is not an easy task ; in the absence o|^ 
trtore definite information, we are afraid, we 
shall now and then have to hazard a con- 
jecture. 

The introductory lines of Books viii and 
ix of |lasaratnasamuchchaya, in which 
Somadeva is mentioned as the author of the 
descriptive part, led us to suspect that they 
are merely reproductions frpm “ a standard 
work on the subject by Somadeva, no longer 
extant.”*. Our surmise has proved to be 

Rasendrachfirfs- partially correct. We have 
at last been able to recover 
the supposed lost work. A transcript of a 
MS. of Basendrachili/amawi by Somadeva, 
preserved in thb Library of the Deccan 
College, Poona, reveals to us the fact that 
practically all the important portions of this 
book have been woven into the text of 
Basaratnasamuchchaya ; and this gives us 

T5 

•Vrlt,p. ii8. 
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an additional opportuni^ of collating many 
doubtful passages ii\ botn. But the present 
work itself does not lay clai^ to originality, 
^t makes a candid admission that it culls all 
its materials from pre-existing ..chemical 
treatises.* It further puts forward the alche- 
mist Nandi as the inventor of the process of 
sublimation and of the Kosh^M apparatus 
(Vol. i, pp. 69 and 89).t Ndg£rjuq|, Da»^, 
Sambhu and the sage Brahmajyoti are also 
spoken of as sources of his inspiration. We 
get very little inkling into the personal his- 
tory of Somadeva, except that he was the 
ruler of a city named Karavalabhairava. The 
fact that K. B>. S. lays Basendrachd<fdmani 
so amply under contribution would suggest 
that the latter had become Somewhat rare 
or that its contents had been well nigh for- 
gotten when the former was compiled. Its 
date may therefore be put down between the 
1 2th and 1 3th centuries A. D. 

• 'TO t 

“ * 
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Another important work of this period is 
Rasapraka^a-sudhakara by Yasodhara. The 
author of R. R. S. in the opening lines 
mentions the names of 27 alchemists to whom, 
he is beholden, among which occurs that of 
Yasodhana. We have little doubt the correct 

Rasaprak&a-su- wading is Yasodhara. We 
dhakara. Jg ygj.y 

little original matter in R. R. S., it being 
made up of citations from Rasarwava and 
the works of Somadeva and Yasodhara, We 
should not, however, be understood to retract 
the high encomiums we thought fit to bestow 
upon R. R. S. for “ its methodical and scien- 
tific arrangements of the subject-matter, 
which would do credit to any modern work.”* 
Its author has never laid claims to originality, 
but on the contrary has freely acknowledged 
the sources he drew upon. The student of 
Hindu chemistry, however, like a weary but 
devout pilgrim, must wind his way through 
intricate and thorny paths and feel ineffable 
joy at being able to approach the original 


« VoL i, Intro. Ixxxvi. 
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fountain undefiled. It now transpires that 
the credit for the accurate observations on the 
metallurgy of zinc (Vol. i, pp. 88 & 156) really 
' belongs to Yasodhara. While the author 
of R. R. S. always scrupulously admits that 
his work is a mere compilation, Yasodhara, 
on the other hand, is anxious to let the world 
know that the processes he describes have 
been verified by experiments performed with 
his own hands. * Among the authorities he 
cites are Nagdrjuna, Devuastra (probably 
Rasarwava), Nandi, Somadeva, Svachchhanda- 
bhairava and Manthanabhairava. As Yaso- 
dhara quotes Somadeva, he must have been 
posterior to the latter by at least a hundred 
years and he should therefore be placed in 
the 1,3th century A. D. f 


# Of. ara 'stirw a iT?tT 1 

walifa sa fr ti 

wal aai 1 
arfiaat aia 11 

f We are using a copy of the MS.*preserved in the Runbir 
Library, Kd^mir* The readings are on the whole accurate. 
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Basakalpa likewISfe seems to belong to this 

„ , . period. It is in the shape of 

Rlisakalpa. ^ 

r' a Tantra, but curiously enough 

it is not much troubled with consistency. In 
the opening salutationi^ •Siva, “ the king of 
mercurial lore ” and his consort Cha«fl?ikd are 
rev^ntially bowed to — a procedure scarcely 
reconcilable with the position of a revealed 
document. The colophon at the end of each 
Chapter ( ) claims the work to be a 

part and parcel of Rudrayamala Tantra ; at the 
same time due acknowledgment is made to the 
contributions of Govinda, the author of Basa- 
hndaya^ Svachchhandabhairava and other 
adepts. * Towards the%nd the author says : 
“ The processes described have all been 
verified by me and ndt borrowed at second- 
hand from my teachers.” Needless to add 
here 4hat the God 'Siva would not have 
been at pains in justifying the necessity of 
his production with such a timorods apol- 
ogy. From intern^, evidence it is abun- 
dantly clear that it could not .have been 
composed earlier than the 13th century A. D. 
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As the author has confined himself solely 
to a description of the metals, minerals and 
the processes of “ killing " them with the 
agency, of various apparatus and has not 
gone into the treatment of diseases with the 
aid of mineral preparations, he has been able 
to condense much important information 
within the narrow compass of a few short 
chapters. 

Rasarajalakshmi ddso deserves some pro* 
minence here , not because of its intrinsic 
worth but because of the re- 

Rasar&jalakshtni. . , 

lerences to previous iantras 
and alchemists, an^pngst which are Rasar- 
wava, Kakachan^/fsvara, Ndg^rjuna, Vyarfi, 
Svachchhanda, Damodara, Vasudeva and 
Bhagabat Govinda. We have also categorical 
mention of the purely Ayurvedic works, such 
as Charaka, Su^ruta, Hdrfta and Vagbha/a, to 
which our author is equally indebted.* From 
the colophon to the MS. procured from 
Benares we learn that the author Vish«udeva 


* Vide Sanskrit Texts, pp. 8o-8i. 
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was Court Physician to king Bukka. • If 
this statement be accepted — and prima facie 
there is no reason to question it — this treatise 
must have been compiled in the latter part of 
the 14th century. Internal evidence equally 
supports this date. 


^ Vide ante,, footnote, Xlix. 



Chapter III. 

C. 1350 A. D. 


We now proceed to examine the contents 
of another series of works belonging also to 
the I atro- Chemical period ; the one charac- 
teristic feature of which is that opium is 
recognised as an official drug in the materia 
medica portion. These may be taken to date 
from the middle of the 14th century A'. L). 

Rasanakshatramalika by Mathanasi//ffia, 
physician to the king of Malwa, should find 
a place in this chapter. For particulars as 
to the contents the reader may consult 
p. 22. The date given by the copyist of the 
MS. is Sa/«vat 1557 ic. 1500 A. D. The 
work itself is therefore older. 


Rasaratnakara by Siddha Nityanatha, son 


Rasaratnakara by 
Nityanatha. 


of Parvatf, comes under this 
category. * The author gives 


the sources of his informa- 


tion and explains the object of his compila- 


V Two editions of this somewhat voluminous work have 
been published*— *one by Ganejia Chandra Ghose (Calcutta), 
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tion in the following words : “ Whatever has 

befen revealed by 'Siva in Rasdr«aya under 
th6 preparations of mercury; the Dipikd 
of Basamamgala on mercury ; all that has 
been said by N^garjuna for the benefit of 
people afflicted with diseases, as also by 
Siddha <®iarpari, by Vaghhlfa and Su- 
jruta, — ^all these and many other treatises on 
mercury and minerals being consulted, I have, 
after rejecting the drugs and medicaments 
which have become rare and difficult to pro- 
cure, put together [ in my work ] the essen- 
tial features thereof. * • * * All that 

I have leafned from my teachers and have 
been in a position to subject to practical tests 
has been incorporated into my work for the 
benefit of mankind." In addition to the 
authorities cited above Nityanatha quotes 
from Chakrap8«l and Rasendrachii^ma^i 
{ante liv). 

the other at the “ Venkatesvara Press ” (Bombay). Wc have 
compared the readings of these two editions with the MS. 
in the Library of the Sanskrit College, Calcutta. They 
agree fairly well. 
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Rasendrachintdma^fi will next claim our 
attention. We have before 
us the printed copy, edited by 
Ume.ra Chandra Sena Gupta, 
late librarian, Sanskrit .College, Calcutta, in 
which the te^t has been adopted, as the 
editor infordljlus in the preface, after colla# 
tion of 3 or 4 MSS. We have carefully gone 
over this edition and compared its readings 
with those of a MS. procured from Benares 
and another from the Runbir Library, Kdsipfr, 
All these agree in the main, but there happen 
to be certain omissions and » additions, which 


form an interesting chapter in the‘ history of 
interpolations in the literature of this descrip- 
tion. To begin with : there is a dispute over 
its very authorship. Some , MSS. ascribe it 
to Z)^u» </^ukanatha, disciple of K^lanitha, 
others to. Bamachandra. After the custom- 


ary salutation there occur two couplets in 
the Calcutta edition, which are not met with 
in the Benares and Kdsmlr exemplars. In 
these the author is made to justify his raison 
d'etre for undertaking his task in these words ; 

I shall give publicity only to such processes 
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as I have been able to verify by my own ex- 
periments.’' Such protestations have already 
been noticed more than once. * In another 
place we have : “ Those mercurial operations 
alone have found a place in my book, which 
I have been able to put to tests. Those who 
teach without being able to perform experi- 
ments labour in vain.” This last couplet is 
quite out of place as it hangs like a tail to a 
long extract from Kasar/zava and is in fact 
conspicuous by its absence in the Jdenares and 
Kiismir MSS. f For the second time we 
lind calomel designated as Kasakarpura (lit. 
camphor of mercury ; vide vol. i, p. 250). 
This preparation no doubt occurs in the older 


Such pretentions- put forth on behalf of the author, 
especially in the first person singular, lead one to suspect that 
tliey arc later interpolations. In the Arabian alchemy Geber 
is often made to declare to the same effect ** J'ai 

eKp^riment^ moimt-me tout ce que je rapporte.” — Berthelot, 
“ La Chiinic au moyen Age,” t, i. p. 338. The well known 
egoistic couplet in Susruta, Ch. i, 
is generally regarded as an interpolation. 

t The extract commences with ^ . 
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works, e. g. Rasarwava ; but it is described 
there as the white “ ash ” of mercuiy (sve^ta- 
bhasma). The recip4 for Ccdomel as given 
in the Calcutta edition, however, is quite 
different from that in the Benares add K^mfr 
MSS. and it js altogether wanting in one of 
the MSS. in the Calcutta Sanskrit College* 
Library. We are therefore not without 
picion that it has been foisted into the 
nal composition. The author refers to 
y?ava, Nagarjuna, Govinda, Nityanathc* pro- 
dha Lakshmuvara, Trivikramabha/Mp^'^ of 
Chakrapa«i. There is a lengthy co^ *^hat 
but no direct information can be derivedp^^g- 
it as to the age of the author. ^per 

‘ Ck 

Rasasara : It is a comprehensive but 

purely chemical work dealing with 1 8 opera- 
tions on mercury ; various chemical processes 
are incidentally described, a good many of 
which, however, overlap each other. There 
does not seem to be any justification for coin- 
ing a multiplicity of technical jargons to 
connote each of these. But profijdty was 
never regarded in the light of a vice by the 
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alchemical writers of the middle ages either 
in India or in Europe. The contents of 
Rasasdra often remind us of a poem on 
alchemy by George Ripley, canon of Brid- 
lington * in Yorkshire (b. about 1460), of 

which Rodwell says : — 

l. 

But we cannot point to a new fact which he 
*^*^‘‘''cidated. He divided all chemical operations 
processes — calcination^ dissolution , 
long e-ation, conjunction, putrefaction, congelation, 
conspicDn, sublimation, fermentation, exaltation, 
Kasmir hcation and projection. Several MS. copies 
find ca ^1*® British Museum, bound up 

caraph-^°P‘®® of the works of Roger Bacon and 
This ’ Here is a specimen of his rugged 

ymes : — 

The first chapter shall be of natural Calcination ; 
The second of DyssoluUon, secret and phylo- 
sophycall ; ' 

The third of our elementall Separation ; 

The fourth of Conjunction matrimoniall *, 

The fyfth of Putrefaction then followe shall : 

Of Congelation Albyficative shall be the Sixt, 
Then of Cybation, the seaventli shall follow 
next.” • 


' ".Vr Birth of Chemistry.'* 
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The author, Govindacharya, as a devout 
Hindu, begins with his adoration of ilva and 
Vish/^fu and tells us at the outset that his 
treatise is a compilation and epitome based 
upon standard works on the subject and the 
•contributions of the adepts. We have every 
reason to be thankful to him for the many 
hints he throws on the sources of his infor- 
mation. Of surpassing interest is his decla- 
ration that for a knowledge of certain pro- 
cesses he is indebted to the Buddhists of 
Tibet.* This must be taken to mean that 
the cultivation of alchemy had become neg- 
lected and almost forgotten in India proper 
and the earnest searchers for this lore had to 
repair during the time of our author to Tibet. 
Confirmatory (ividence to this effect is equally 

'fowards the close of his work the author again acknowledges 
-his obligation to the Buddhists. 

Cif iT?r ’siTcsii \ 

We have in our possession five transcripts of the MSS, 
of Rasas^ra procured from the Libraries of Kajmir, Tanjore, 
in war, Madras and the Temple of the Goddess F&h', at 
HammL Dacca, Bengal. 
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furnished in the colophon to Rasah/'zdaya' 
(trans. p. 12). During the decadence of 
Buddhism and the corresponding ascendancy 
of Brahminism in Bengal, say about the 
nth to 13th centuries A. D., this branch of 
science also found a safe retreat in the land 
of the Kiratas as we have already seen. 
Burnell, under the influence of his precon- 
ceiyed notion, namely that Indian alchemy 
owed its origin to the Arabs, very naively 
remarks : “ By Bauddhas he (the author) 

probably means the Muhamraedans {cf. the 
vernacular Malayalam use of the word), 
though studies of this nature were much pur- 
sued by the later Buddhists.” * 

Some idea of t^e date of Rasasara may 
be formed from the fact that there is mention 
of opiiiha in%. But our author was evidently 
quitefin the dark as to its origin ; for, says 
he : “ There are 4 different kinds of poisonous 


* Catalogue of the Tanjore Palace MSS. pt. i, p, 70.^ 
Burmlt draws his conclusions from the reference tH Buddhists, 
in ,th 7 tolophon ; tmt we have quoted above another passage 
in whicivdiotiticrqieMioa is made of the Buddhists oi Tibet. 



•^ea-fish, and it is fr^ their foam that 4 diff- 
erent kinds of opium are derived, namely, 
white, red, black and yellow ; while others 
maintain that it is derived from the foam of 
the snake and it is very properly used for 
chemical operations,” * e. g ., — ^killing and 
fixation of mercury. From the context* 
it is, however, doubtful if the narcotic drug 
is really alluded to here. But independently 
of the use of this term we may safely place 
tl^is work in the 13th century A. D. 


flVraT W1?W8*W ) 

?rai— viTfr ^ ^ airw 1 

I9KW n ^ PRP \ 

-gait tpw’Wp I 

The Sanskrit word for opium, **ahiphdha,’' ]it.i foam of 
the snake, is of modem date. It is generally heldjhat this 
word has been Sanskritised from the Arabic ** aphiy$i/^ 

These indentical distichs also occur in the commentary on 
Samgadhara by A!^//amalla with the additional linsi trTcr>sr: 

^ namely, it is the milky juice of poppy ; 

proving that during the time of the latter its real origin was 
known, at the same time its supposed origin was nd| dis- 
believed. 



5 ’arngadhara-sa»*graha— a compilation by 
-Siarugadhara : its peculiarity is that it is based 
upon the Ayurvedas (Charaka, etc.) on the 
one hand and the Tantric chemical treatises 
on the other. In the chapter on the purifi- 
cation and incineration of metals, 7 of these 
are recognised, but strange to say there does 
not occur any mention of zinc. Later on, 

9 metals are named including two alloys, 
brass and bell-metal, after the 9 planets, the 
significance of which will be discussed in the 
proper place. ' 

The date of SarAgadhara can be ascer- 
tained with accuracy, as besides this medical 
compendium he is the author of the Pad- 
dhati, a voluminous miscellaney, containing, 
with other matters, a poetical anthology. 
The author dates his; work in samvat 1420 
or A. D. 1363. The name of the author’s 
father is Damodara and that of the grand- 
father Jiaghavadeva. The latter was highly 
considered by Raja Hammfra, the Chauhan.* - 


« After the sack of Chitor by Alla-ud-din in A. D. 1303, 
Mewar was occupied by the garrisons of Delhi, Hammira 
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There is a big commentary on this work by 
^</Aamalla, whose ancestors settled in the 
city founded by Hammira;* 

Rasendrasarasawgraha The author, 
Gopalakrzshwa, begins by admitting that his 
treatise is a mere compilation based upon 
many Tantras, though he mentions by name 
only two, namely, Basamanjari and Chan- 
drika. Special stress is laid on the therapeu- 


recovered his ancestral throne and during his prosperous 
rule of sixty -four years (1301-1365) and that of his succes 
sors arts and literature found liberal patrons [vide Tod's 
“ Annals of Rajastan.'’) The coi\rt of Hammira attracted 
another distinguished physician named Saugata Siwha as 
we gather from the colophon to a noted recip^, 






AWAamalla gives an account of his family. His Grand- 
father was one Chakrapii;2i^ not to be confounded with the 
celebrated medical author of Bengal (Vol. i, Intro, liv) 
and he himself was attached ro the court of a ruler named, 
Jaitrasiwha, whose capital Hastikantapuri was situated on 
the river Charmawvati. We reproduce in the next page 
the text which is somewhat corrupt from the copy preserved 
in the Library of the Sanskrit Collegei Benares. 
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tic e^icacy of mineral preparations. * Like 
Raseridrachintdmawi it assigns a minor place 
to the ancient Ayurvedic method of treat- 
ment by kashayayoga, i. by herbs and 
simples ; as far as the knowledge of chemi- 
cal processes goes, it must be held inferior 
to the former. Numerous medicinal recipes 


• • • • 

infwv fii «if*n 


iw ewnt wwWr tftr ^;qtTWw: i 


^wfir. inwt »nw?»Tit * • i 
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** For ft description of some of these vtde ** Journal des 

Savantf.^.: 
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agree word for word with those in Basendra.- 
chintdmaMi, which only proves that both have 
■drawn on a common stock. There is no 
'question of the one borrowing from the other, 
as internal evidence proves that both belong 
to the same period. Abhaydnanda Gupta dn 
the preface to his edition says : — “ There is a 
tradition to the effect that Gopdla Kavibbtl- 
sha/ia of Dakshi^a Banga is the compiler of 
this book ; but this can scarcely be accepted 
as he lived not long ago.” Again. “ Its com- 
mentator, B 4 masena Kavindrama^i (author 
•of Arthabodhikd) was court physician to 
Naw6b Jaffer Ali Khan of Bengal (Mir Jaffer) 
some 200 years ago.” Edmasena himself 
quotes from 3 commentaries of this book ^ 
hence it was recognised as of some degree 
of importance at that time and must have 
been com|bsed long before. This work is 
vity popular in Bengal and is a vade mecum 
of the local Kavirajas. 

Rasendrakalpadruma ia another work of 
this period. It deals chiefly with mineral 
preparations and is a mere compilation fit)m 
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Rasamava, Rasamangala, Ratnakara, Rasa- 
mWta and Rasaratnasamuchchaya ; the nu- 
merous citations with which it is replete are- 
of some use in correcting many doubtful read- 
ings in these latter. Our MS. is incomplete,, 
the first few couplets and the sequel being 
lost ; for the opening lines of the work see 
Aufrecht’s Catalogue of the Bodleian Library, 
MSS., pt. I., p. 32 1. 

Dhaturatnamala : This epitome is devot- 
ed exclusively to short processes of killvig 
metals and minerals. Six metals are recog- 
nised at the outset, namely, gold, silver, cop- 
per, lead, tin and iron as in the ancient works; 
but strange to say later on kharpara, * which 
is the mineral calamine, is taken as synony- 
mous with jasada or zinc. We have before 
us a MS. procured from Benares. It is full 
of corrupt readings. The copy noticed in 
the Bodleian Library Catalogue seems to be 
more correct. From the colophon in the. 
latter we learn that the author is one Deva- 
datta of Gujarata, but in the Benares exemplar 

Vol. i, p. 158. 




this portion has been coolly tampered with, so- 
that this poor compilation may be palmed 
off as an integral part of a Sawhitti of 
the Arvinikumaras, the divine physicians, and 
thus entitled to the re§pect due to revelation* 
This work cannot be placed earlier than in the 
14th century. Here we have a serious side- 
light into the history of literary forgeries. 
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noteworthy circumstance in connection ivith 
this is that the Bhavapraka^a, which is pos- 
terior to B>asapradipa, is silent about ssMt- 
khadravaka, which had come to be prescribed 
by this time as a favorite remedy for indiges- 
tion and derangement of liver and spleen ; 
the solvents being borax, treacle, etc. — (cf. 
vol. i, p. 130). In the Bhavapraka^a among 
the acids we have only the juices of acid 
fruits. This is only another instance of the 
danger one is liable to incur by drawing 
inferences from argumentum ex silcntiio. 

Rasakaumudi is another compilation be- 
longing to this period and as far as its con- 
tents go it is comparable to Rasapradipa in 
many respects ; both opium and mineral 
acids are prescribed. From the colophon in 
the Calcutta Sanskrit College Library MS. 
we gather that the author is a physician 
named Madhava, Curiously enough he is 
often confounded with the celebrated Madha- 
vakara, the author of the NidHna.sawgraha, 
who preceded the former by some 8 or 9 
hundred years. 



The next work which should now claim 
our attention is the well known Bhdvapra- 
:ka^a of Bhavami^ra. It is a voluminous 
compilation in which the Ayurvedic method 
of treatment has been mainly adopted and 
as such ample citations are given from the 
Charaka, Su^ruta, Vagbha/a, Harita, Vrinda 
and Chakrapd«i. But the Tantric remedies 
could not altogether be given a wide berth 
and accordingly one or two chapters have 
been devoted to mineral preparations ; but 
these have been borrowed chiefly from Basa- 
pradfpa, Rasendrachintama;n, -Ssirngadhara 
and other standard works. Bhavami^ra has 
been scrupulously candid in his acknowledg- 
ments to the various authorities quoted by 
him. Phtrangaroga is mentioned as also its 
treatment with the help of calomel and choh- 
chini. The author lived about the time of the 
Emperor Akbar and evidently in that part of 
India which is now known as the United Pro- 
vinces and it is not to be wondered at that 
Mussulman influence is discernible in his book. 

We conclude our survey of this period 
with the notice of a remarkable production 
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fjntitled Dhatukriya or “ operations with me- 
dals ” ; it is in the shape of a dialogue be- 
tween '^va and Parvati ; in short, it pretends 
to be a part and parcel of the RudrayAihala 
Tantra. * The work cannot be placed earlier 
than in the i6th century A, D., as it contains 
reference to the country of the Phirangas 
and to Biima, the Arabic name for Constan- 
tinople. For the first time we come across- 
the very appropriate term dahajala (lit. burn- 
ing water) coined to denote sulphuric acid. 
The information about the metals is of a very 
meagre and poor description and it has been 
needlessly spun into an inordinate length. 
The author evidently considers it a pious 
fraud to make such statements as follow' 
emanate from the mouth of i’iva himself : — 

“ By using coijfis made of imitation gold one 
can carry on exchange . . . and thus enrich 

oneself.” 

* We have in hand transcripts of two MSS.— one from- 
tlte Library of the Mah&rfjfi of Ulwar ; the other named 
somewhat differently, Dhiltun^lari, from Benares. They 
agree very closely. 
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The curious reader who is referred to thet 
translations of the selected portions of the 
text given elsewhere will not fail to recoJfect 
similar passages in the Leyden Parchment 
where the dishonest goldsmith gives nu- 
merous recipes for " augmenting gold,” * 
Fraudulent attempts in the direction of 
palming off alloys of base metals, possessing 
bright, yellow lustre, for gold, have been 
made in all ages and in all climes {cf. 
extracts from Rasar«ava, Vol. i, p. 74).. 

Arkaprakdra or a treatise on the prepara- 
tion of medicinal tinctures and essences 
should also find a place here ; f its authorship 
is ascribed to Rava«a, the mythi(£al king of 
Ceylon. The contents of the work, however, 
reveal its date. For instance, mercury, 
treated with Sawkhadravaka, is prescribed 
as the remedy for “ Phirangaroga” (syphilis). 

>kBerthelot; ** Collection des Alchimistes grecs (trad. 

* A 

p. 287). “ I-a Chimie au Moyen Age/* t. i, p.'3i. 

t There is a Calcutta edition published by Ga^esa Chandra 
Ghosha ; we have compared it with a MS. procured from 
the Sanskrit College, Benares. They agree remarkably 
well. 
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Opium also is prescribed ; while the term 
yasada is used to indicate zinc. As a distilling 
apparatus a tinned copper vessel is recom- 
mended. Mahommedan influence is distinctly 
discernible in this hybrid production. The 
very title of the book is no doubt Sanskritised 
from the Persian arrak (essence). 

It is unnecessary to proceed further. We 
have before us the MSS. of Rasamafijari by 
Salinatha, of Rasaranjana, of Gandhaka- 
kalpa (a Tantra), of Rasar»ava (quite dis- 
tinct from the standard work bearing the 
same title,) of Rasaratnakara (altogether diff- 
erent from that of Nityanatha) and several 
others. As all of these repeat ad nauseam 
the processes already described, we refrain 
from examining their contents here. 



Chapter V. 


INDIGENOUS ORIGIN OF INDIAN 
ALCHEMY. 

'i 

The reader who has been able to follow us 
throughout with patience will not have been 
slow to recognise that alchemy in India has 
been developed all along on independent 
lines. Its origin and growth are interwoven 
with a phase of religious activity — the^ out- 
come of purely indigenous traits — which has 
been discussed at length in chapter i. 

The only instance in which we find some 
allusion to adepts outside the pale of Hindu 
institutions occurs in Rasaratnasamuch- 
chaya.* But the term Mlechchha used there 
is a generic one applied indiscriminately to the 


* Vide Vol. i, Sans, texts, p. 56 ; a vari- 
ant in the Poona edition has which must be 

rejected as both tl}e Benares and Karmfr MSS. accept the 
former, 
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J'akas, the Yavanas (Greeks or Bactrians)^ 
the Chinas (Chinese), etc. The Hindus have 
never been shy of acknowledging their obli- 
gations to the Yavanas ; Varahamihira for §/■ 
inst^ch expresses his admiration for the pro- 
ficiency of the latter in the field of astro- 
nomy and would gladly learn at their feet.* 

In the Mahabhdrata again we find the ser- 
vices of the Yavana architect, Purochana, 
reqiusitioned. We have not, however, come 
across a single passage, which may be con- 
strued into implying a hint 'to alchemists in 
the West. That the term Mlechchha in 
B. B>. S. really refers to the Kiratas is evident 
from the colophon to Rasahridaya. + 

Those scholars who have hitherto main- 
tained that Indian alchemy is of exotic ori- 
gin, have, we are afraid, done so on a priori 


wftvilsfir fill n 

t Sans, texts, p. 39^ filers the four castes ( sigM ) are 
distinctly mentioned and' the kiiitas eeidently included under 
. theSOedidihiK. 
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grounds. Indeed the frame of inind which 
they have bfought to hear upon this subject is 
not calculated to lead to a judicial and dis> 
^ passionate verdict. The fact that the Hindus 
are indebted to the Greeks for substantial 
improvements in their astronomy is too often 
urged whenever it is necessary to support 
such a view. * There is, however, ve^ little 
affinity in the mode of growth of alchemy 
in India and of its congener in the W^st. 
The progress of mgic, witchcraft and 
alchemy can be traced from the Atharva- 


* It was, however, Greek influence that first infused 

a real life into Indian astronomy. This occupies a much 
‘ more important position in relation to it than has hitherto 
been supposed ; and the fact that this is so, eo ipso implies 
that Greek influence affected other branchen of literature as 
well, even though we may be uaaUe at present directly to 
■trace it elsewhere.” Weber: Hist. Sans. Lit. ed. 189a, 
p. 251. In justice to Weber, however, we should quote here 
his views on the independent origin of Hindu medicine; 
namely, weights and measulres to be used by the phy« 
'Sician are expressly enjoined to'be either those employed in 
Magadha or those current in Kalinga; whence we may 
iairly presume that it was in those eastern provinces^ which 
inever come into close contact with the Greeks, that medicine 
received its special cultivation.”-^p. 269. 
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vedas onwards to the later Tantras according; 
to the laws of evolution without any breach 
of continuity. 

One of the most favourite doctrines of the^ 
neo-Platonists was that the metals were 
engendered in the womb of the earth under 
the influence of the planets. According 
to Olympiodorus (5th century A. D.) lead 
is begotten by Saturn, “ electrum ♦ by 
Jupiter, iron by Mars, copper by Venus, tin 
by Hermes, gold by the Sun and silver by 
the Moon, t Now, such a fascinating astro- 
logical belief was pre-eminently calculated to 
appeal to the Hindu instinct, especially as 
there was a “ commercial and lively intellec- 
tual intercourse,” to quote Weber’s own 
words, between Alexandria and the West 
Coast of India. Vardhamihira’s Vn“hatsa;«- 


« An alloy of gold and silver was known by this name. 
Later on it disappeared from the list of metals, tin being 
assigned to Jupiter, and mercury to Hermes. 

f The influence of the astral bodies on the production of 
the metals can be traced to Proclus* commentary on the 
Timaeus. — Berthelot : Les origines de TAlchimie p. 49 ; 
also ColL de4* Alch. Grec|. trad. p. 100. 
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hit4, if anything, is a repertory of astrologi- 
cal notions. In vain do we look even there 
for any such chance and solitary reference.* 
The alchemical literature of India is equally 
silent about it. t True it is there are two 
metals which are often designated as the sun 
and the moon respectively, namely copper 


« Chapter, zvi of this work treats of ''countries, people 
and things belonging to the domain of each planet.’ ' Among 
sundry other things " the Sun is the lord of gold and fire.’' 
Thousand and one articles are said to be presided over by 
the Moon, Mars, Mercury, Jupiter, Saturn, Venus, R£hu and 
Ketu ; but nowhere is there any connection between the 
planets and the metals. Vide Kern’s trans., pp. 97—101. 

t The mythical origin of some metals is given in the Pura- 
»as ; but no reference to the astral bodies is to be found. 
Thus silver originated from the tears of the God 5 'iva, copper 
from the semen of the God Kartikeya, lead from the semen 
of the Snake God Vfeuki, iron from the different parts of the 
body of the demons called Lomilas ; and gold from the 
semen of the God 6f fire. Some vague and remote con- 
nection only can be established between this sort of nomen- 
clature and that of the old Greco-Egyptian alchemists. 
According to the latter mercury is sometimes designated as 
the semen of Hermes ; whilst in the Tantras it is the semen 
of 5'iva Vide Intro, a I'^ude de la chimie des 

anciens,” p. ii. 
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and silver. * But this has nothing to do 
with the planetary generation of these 
metals. In the imagery of the Sanskrit 
poet the crimson tint of the rising sun and 
the pale white lustre of the moon are com- 
parable to the colour of copper and silver 
respectively. 

The old Greek writers repeatedly refer to 
the noiystic relationship between the seven 
planets and the seven metals. In the Sans- 
krit literature, however, beginning with the 
Su^ruta and coming onwards to Easaratna- 
samuchchaya, we invariably find six metals 
recognised, alloys being rigorously excluded 
from the list and regarded simply as “ arti- 
ficially made.'’ t It is only in the Sdrnga- 
dhara and other later works that we find 
seven metals endmerated ; | but this author 


* Yfir* Yid and other synonyms ire, as a rule applied to 
copper but rarely to gold, 
f Vidi VoL pp. 481 72 and 127. 

i (^rc) brass being ta)Cen as the additional metal ; zinc 
was evidently unknown to Siirftgadhara. 

wdmrrumnftr nnixTt ’•r ifhwrn i 

.... I 
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^ guilty of a curious inconsistency, since in a 
subsequenllpart of his book he adds two more 
to the lis^^d qiuetly lays down that there 
are nine imetals, which derim thei^ names 
from the nine planets. * .This may be read 
as a sort of vague and indistinct connection 
between the metals and the astral bodies. 

The Arabs who adopted many of the 
•Greek doctrines of alchemy also represented 
the seven metals by the seven planets. In 
fact it was through the medium of the Arabs 

* '*KAmsya*' (bell*«iQjiital) and Vrittaloha'^ or ** Var- 
taloha (g^.*^Vol. ijj, p* 114) makeup the number. Wbu 
and Ketu are the two mythical planets ; they are in reality 
the ascending and descending nodes in the ecliptic. R£hu is 
'Supposed to cause the eclipse of the sun and the moon by 
swallowing it up. 

Silrflgadhara stops here, but his prolix commentator, A^/ia- 
malla supplies the deficiency by making copper stand for 
the Sun, silver for th% Moon, brass for Mars, iron for 
Satum. gold for Jupiter, tin for VenuSf lead fbr Mcr- 
^ry and bell- metal and vartaloha for Rdhu and Ketu 
respectively. ^ 

It will also be noticed that lead is here represented by Mer- 
cury ; but in die Hindu alchemy mercury always stands as 
the visible manifestation of the God Siva, it being generated 
tfrorn his semen, hence the name given to it 




xc 

and the Jews that a knowledge of the Greek 
sciences including alchemy filtered to the 
European nations during the middle ages.* 
We have already seen that Rajputana had 
been overrun and even occupied for a brief 
period by the Mussulman conquerors shortly 
before the time of Sarngadhara and it is 
reasonable to suppose that he had gleaned 
some astrological notions from that quarter. 

We now advert for a moment to the main 
question of the connection of the com- 
paratively modern and scientific phase of 
Hindu astronomy with the science of Alex- 
andria. Although it is admitted by all 
those who are entitled to speak with autho- 
rity on the subject that the Hindus borrowed 
from the Greeks and thus improved upon 
their older system, 'many points have yet to 
be cleared up. Professor - Whitney who has 

>ic C’est par rintercn^diaire des merits arabes et h^breux 
que la plupart des connaissances scientifiques des Grecs en 
math^maftiques, en aptrononnie, en physique et en m^decinet 
ont transmises au moyen ige occidental ; les Merits Grecs 
proprement dits n'ayant gu^re connus directement avant 

A 

la Rwiaissance/'— La Chimie au Moyen Age/' T. i, p. 229^ 
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carefully studied the subject is struck with 
the circumstance that the Sdryya and other 
Siddhantas bear resemblance to the system of 
Hipparchus rather than that in the Syntaxis.* 
In other words the transmittance of astrono- 
mical knowledge must have taken place 
before the time of Ptolemy. Now the period 
of lively intercourse is precisely that.^covered 
by the age of Ptolemy and that of his followers, 
and yet the Indian astronomers seem to be 
unaware of his teachings, t 


* Intro, to "Suryyasiddhanta We find from Ptolemy 
that the observations of Hipparchus extended from B. C- 162 
to B. C. 127. Ptolemy flourished at Alexandria in the second 
century A. D., under the reigns of Adrian and Marcus 
Aurelius. 

This was also pointed out long ago by Colebrooke, e. g. 
'' The whole cluster of astronomers mentioned by Brahma 
Gupta must be placed in the interval between the age of 
Hipparchus, and possibly that of Ptolemy.” — Essays, 
pp. 411— 412. 

t A'ryabhaf^a composed his treatise “ Laghvaryabha^ii- 
yam,” in 496 A. D., and Varahamihira his Panchasid* 
dhantika ** about 550 A. D. But these astronomers norrowed 
from the much older treatise entitled ‘‘Romakasiddhanta^’ 
ascribed to Srisens., and Paulisasiddhanta {vide Thibaut’s- 
Intro, to Pafichasiddhintika, xxvii— xxxvi). 
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This mystery. has never been elucidated; 
©r. Thibaut’s arguments are ingenious, but, 
we Ire afraid, by no means convincing. * 
Indeed in the purely mathematical sciences 
»the Hindus far excelled the Greeks of the 
Ales^indrian school. Aiyabha//a’s know- 
ledge of algebra was superior to |hat of 
Diophantus and as for arithmetic it is 
generally acknowledged to be of Indian 
♦origin, t 

The last word on the subject has yet to be 
said^and it is doubtful if this dark recess will 
ever be illumined. In the meantime it would 
be better to hold our jud]|^ment in abeyance. 
At best we can only launch into hypotheses 


* L. c., pp. It and Hu. ^ 

t <y.--Colebrooke ; “ Admittinif the Hindu and Alex- 

andrian authors to be nearly equally ancient, it must be 
conceded in favour of the Indian algebraist, that he was 
more advanced in the same.*'— Essays, ^djl, 429. Again, 
"in the whole science he [ Diophantus ] is veiy far bdtind the 
Hindu writers/’ ibid, p. 438. 

Kaye has recently queMioned the priority of the claims 
.ef-the I^ind^, : yide J. A* & B. iU [N. S.], July, 1907, 
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or indulge in dogmatic assertions; 




* One who approaches this subject should divest 
of prepossessions or the " bias of patriotism ’* as Herbert 
Spencer puts it. A very agreeid>te ftoture in this contro> 
versy is that thos6 who are most competent to speak with 
authority are extremely modest, nay diffident in giving ex- 
pression to their views. Woepcke in his masterly mdmbit)*’ 
"on the jjropagation of the Indian numerical symbols*'’ 
says " La solution parfaite de ces problems ne rfeulterait 
que d’une connaissance tellement complete des ^v^ements 
et de leurs phases, qu’il faut & peu pr6$ renonco* i jamais 
I’obtenir. D'ur. autre c6te, remplir les vides par des hypo- 
thjsses arbitraires ou precon9ues serait livrer I'histoire des- 
sciences eux hasards et au dogmatisme des inspirations indi- 
viduelles.*’ ‘‘Journal Asiatique” (1863). 

Lassen whose modesty is . only equalled by his., profound 
scholarship observes " Es ware sehr wunschenswerth, dafs 
ein mit der gehSrigen ke^tnifs der Sanskritsprache aus- 
gerQsteter Kenner der Mathematik und Astronomic es 
untemahmei aus diesen vorhandenen HMsmitteln die- 
Lucken unserer Kenntnifs auf diesem Gebiet des Indischen 
Alterthums auszufullen ; fur jetst mufsen wir uns darauf 
, beschrinken, die haupisachlichsten Ergebnifse der bisherigen 
Untersuchungen zusammenaustellen.” '' Indische Alterthums- 
kunde. " VoL tL p. 1 150 ; ed. 1874, 


lO 



Chapter VI. 


SOME NOTED INDIAN ALCHEMISTS 
AND THEIR WORKS. 

Aufrecht in his notice of the MS. of Rasa- 
ratnasamuchchaya, * evidently from a mis- 
taken notion that the pursuit of chemistry 
was unknown in ancient India, goes some- 
what out of his way in asserting that the 
names of the 27 alchemists, mentioned in 
the beginning of that work, t are mostly 
apocryphal. We have, however, positive 
proofs that these personages far from being 
evolved out of the imagination of the author 
existed in real flesh and blood and contri- 
buted not a little to the progress of chemical 
science. Thus we read in RasaratnAkara of 
“ chemical operatipns performed by Maw^/a- 
vya ” and also find Ratnaghosha taking part 
in a dialogue on certain processes, J Ya^o- 
dhara, again, is the author of the compre- 
hensive work named Rasaprakarasudhdkara 

♦ Catalogiis Catalogorum^ ii, p. Ii6. 

f VideWo\. 1, p. 77. 

I Eng. trans. pp. 6 — 8. 
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which we have noticed at some length in the 
present volume. Vykdi is a prominent name 
both as a grammarian as well as a chemist. 
The Garu^apura;;a quotes him as an autho- 
' rity on gems.* Nandi, as we have already 
seen, is distinctly referred to by Somadeva as 
the inventor of the kosh/M apparatus and of 
the process of sublimation, t 
There are, indeed, a great many names 
scattered throughout the mass of chemical 
and medical literature, some of which have 
been handed down to posterity, sometimes 
on account of the important processes they 
invented and sometimes, again, because of 
the efficacy of the metallic preparations 
which they introduced. Thus in Rasendra- 
chintamam we come across the name of 
Siddha Lakshmi^vara. The names of the 
sage Brahmajyoti, Manthanabhairava, Sva- 
chchhandabhairava and Gahananandanatha 
have in this manner been rescued from obli- 
vion. Most of these were Buddhist monks. 

t Intro,, Iv. 
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in his commentary on Chakrapi»i 
quotesi besides Patanjali, Bhavyadattadeva as 
an expert on iron preparations. We give be- 
low the names of some of the authors and their 
works over and above those already noticed.^ 
It is scarcely possible to submit an exhaustive 
list. • 


Name of the.Author. 

Anand&nubhava 

Balabhadra 

Bhojadeva 

Chandrasena 

Charpfk/a 

Dhanapati 

Gan»?adattasiddha 

GoraksshanStha 

• (Unknown.) 

. (Unknown.) 
Harihara 
Kank&li 
Kapal! 

Ke^avadeva 
Mallari 
Narabari 
Ramaraja 
(Siddba) BfaSskara 
(Siddha) Pr&»an&tha 
^rinStha 
Trimallabha/Za 
. Vaidyarija 
Vanmmixra 
■Vasude^a..,...,,^.' 


Name of* the w'ork. 

RasadipikS. ^ 
(Unknown). 
Rasarajam r/ganka. 
Rasachandrodaya. 
Charpa^aslddhanta. 
Divyarasendrasara. 
Rasaratnavall. 
Gorakshasambita. 
Baudd h asarvasva. 
Rase.nrarasiddlianta. 
Rasavijvadarpana. 
Rasakahkali. 
>|ta£arajamabodadhi. 
Yogaratnakara. 
Rasakautuka. 
Rasayogamuktavall. 
Rasaratnapradipa. 
Rasendrabhiskara. 
Rasadipa. 

Rasaratn^. 

Rasadaim«a. ^ 
Rasaka^Myavaidyakilf 
Yogasudhanidhi. 
Rasaaalvesvara. 



Tbe Tantric Ptriod 

[Continued), 

Chemistry In Rasaratnafcara 
of Nagarjuna. 

[ In the rendering of Rasaratnakara of NagSi> 
juna and other Sanskrit texts we have oftetn given 
only free translations. Surh passages iss sire 
unnecessary repetitions or are not of sufficient 
interest to the general student of the history of 
Chemistry have been left out ] 

CHAPTe;r I. 

I shall now speak of the purification of the 
important rasas* (minerals). 

What wonder Is it that rajSvarta digested with 
the juice of Acacia sirtsa converts silver of the 
weight of one gufija into one hundred times its 

of the rising sun ? i 


weight of gold of the lustre i 


* Regarding rasas ^ Vol. i, p. M. 
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What vronder is it tliat yellow sulphur, purified 
with the juice of Butea ^rondosa, converts silver into 
gold when roasted thrice over the fire of cowdung 
cakes ? 2 

What wonder is it that calamine roasted 

thrice with copper converts the latter into 
gold ? ♦ 3 

* These laconic recipes all refer to the floating mass of traditions 
current at the time of the author on the transmutation of the binse 
metals into gold. As they are of a fragmentary and disjointed 
character, the meaning is not always clear. Recipe 3 also occurs 
in Rasarnava; vide Vol. i, pp. 70.71. Various ingenious methods 
were resorted to for debasing gold or making an alloy, which 
would mimic the appearance of this metal. Silver^ copper, lead, 
zinc and mercury were often made into an amalgam, and the latter 
rendered compact and coloured yellow with the aid of orpiment. 
No wonder thac the law-books prescribe several penalties on the 
fraudulent dcbasers of the precious metals. Thus according to 
Manu '* the king shall cause a goldsmith, who behaves dishonestly, 
the most nocuous of all the thorns, to be cut to pieces with razors/’ 
IX, 292. 

The reader who feels interest in this subject may consult Berthe- 
lot’a/' La Chimie au moyen ftge, t. i, pp. 31 et seg., where will 
be found several recipes for augmenting gold aurum plurimtim 
faceret or for the fabrication of gold.” One example may be cited 
here. Take gold, copper and mercury, make an amalgam of the 
whole, afterwards add sulphur, orpiment, ” sandarac”(a kind of resin ) 
and the bile of the vulture &c. The author of the recipe thus 
•concludes : — ” Thou wilt no^ discover a secr&, which is sacred 
and worthy of praise” (1. c. p.J 35), 
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Wliat wonder is it that cinnabar digested 
several times with the milk of the ewe and the 
acids* imparts to silver the lustre of gold glowing 
as saffron ? 4 

Digestion [of minerals] is to be effected 
in the decoction of Doltckos uniflorus, Paspalutn 
scrobiculatum, the urine of man and the acid juices 
of [the fruit of] ratan {Calamus rotang) and after- 
wards with the addition of the alkalies (soda, borax 
&c.) The operation of roasting is to be performed 
thrice. — Cf. the process of Rasaratnasamuch- 
chaya (R. R, S.)i Bk, ii, 67-68 in Vol. i, p. 83 . 

What wonder is it that the pyrites macerated 
in the juice of Musa sapientum and in castor 
oil and clarified butter, and placed inside the 
bulb of Arum campanulatum and roasted [in a 
-closed crucible] undergoes perfect purification ? t 6 

Chapala and other minerals, being macerated 
in the juice of the lemon for 3 days, become 
purified. Gold being smeared with the 5 earths, 
the ashes and salts j; and roasted, undergoes 
purification. 12 

* Vegetable acids are meant here. Vide Vtfl. i, p. ia8. 
t Here extractipn of copper from the pyrites is no doubt meant. 
Cf. R. R. S. 89.90 : vide Vo}. .. p. 84. 

X Cf. R. R. S. Bk. X, 71, 85 ; vide Yol. i, pp. laS-iap. 
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Si^er alloyed with lead and fused with ashes 
becomes purified.* 13 

Lo ! it is not to be wohdered at that copper^ 
melted with the alkali derived from the eartht 
and tbe milk of the ewe, clarified butter and 
one*siiteenth of its weight of oil, will become- 
pure l^e the crescent of the moon. 14 

V^ses 23*25 : Extraction of the essence of 
vaikrahta : exactly the same as in R. R. S. Bk. 
ii, 71-72. Vide Vol. i, 88*84. 

Verses 25-30 : Have reference to the extractioa 
of copper from makshika and tapya (^^irieties of 
the pyrites). Tfiey agree in all essentials with. 
RasSrnava, Ch. VII, 12-13. Vol. i, p. 70. 

Verses 31-32 : Extraction of zinc from cala- 
mine. Cf. R.RS. Bk. ii, 163-164. Vide Vol. i,. 

p. 88. * 

Verses 35-36 : Exactly the same as in R. R. 

Bk. ii, 103-104. Vide^ol, i, p. 85. 

Inverse 37 : Essence of darada, i. e. extractioa 
of mercury from einnabar by distillation. Cf. 
R. R. S. Bk.'i, 89r90. Vide Vol. i, p. 78. 

* Refm to cupeilatioA. Pf. RiUidrftava in VoL i, p. 68; fooU 

IlOtC(l). , * 

t ^81^^ may refer to natron or to saltpetre. 
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Verses 5o*5i : Dissolution of gems (pearls &c.) 
1}y digestion in vegetable acids, e. g. sour gruel 
•(impure vinegar)' and tbe juice of certain acid 
|)Iant8. 

* * » * , 

Here ends Chapter Second of Rasaratnfilcatk 
hy Nugarjuna on the killing of diamond and the 
•metals, extraction of the essence &. minerals and 
liquefaction of mica. 

CHAPTER HI. 

1 shall now explain [the process of I fixation 
•of mercury, The king of rasas (mercury), rubbed 
with the juice of liipe, sal-ammoniac, the acids, the 
alkalies, tbe 5 salts, Piper nigrum.^ P, longum^ the 
Siried root of ginger, the juice of Moringa pier., 
the tuber of Amorphophallus campanttlatus^ csxi 
Teadily amalgamate itself with the 8 metals, i 
» * - * • 

PrajnAparamita (perfection of wisdom) appeared 
•before Nugarjuna at midnight in a ,dream and re- 
vealed to him the ingredients of st^recipe (consist- 
ing of steel, popper, mica, pyrites, &c.) 4 

Mercury is to be rubbed with its equal weight of 
^old and then [the amalgam] further admixed' with 
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sulphur, borax &c. The mixture is then to be trans* 
ferred to a crucible and its lid put on and then> 
submitted to gentle roasting. By partaking of this- 
elixir ( i e. the sublimate ) the devotee acquires a 
body not liable to decay. 30*32 

I shall now describe the Garbha yantraw.*^ 
62-65 

Recipe forTCajjali or sethiops mineral, t 84-86 
« « ^ 

Having made salutation to all the Buddhas, 
free from the taint of sins, I shall now deliver the 
Kakshapujfa tantra?K % for the benefit of suffering 
humanity. 

[ The most important part, from an historical 
point of view, is the dialogue between Nugurjuna, 
King Sulivuhana and Ratnaghosha. | 

Nagfirjuna, whose end (salvation ) had been- 
attained, benevolent towards all living creatures, 
blessed with all favours, residing on mount .S'rLraila, 
before him stood Ratnaghosha with folded arms, 

* The same as in Rasurwava. Vide Vol, i, p. 66. 
t The process is practically the same as in ChakraptWii ; vide Vol. 
i. p. 58 . 

t There is extant a Tantra, which goes by this name, the reputed 
author of which is Nngarjuna. 
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saying: "Be pleased to communicate to me 
knowledge on chemical operations.*'' 

Nagilrjuna said 

Well done ! well done ! I am pleased with your 
devotion and shall convey to you all that you want 
to know, namely remedies for warding off wrinkles, 
grey hair and other signs of old age. Mineral 
preparations act with equal efficacy on the metals 
as on the body (human system). • 

* m * m 

For the benefit of living beings I went through 
all manner of penances for 12 tedious years and 
worshipped the goddess Yakshim presiding over 
the Ficus religiosus. Then I heard an oracle. 

Nagarjuna said: — 

0 Goddess ! if thou art propitiated, be pleased 
to communicate to me the rare knowledge of the 
fixation of mercury. 

« « « * 

Salivahana said : — 

1 have dedicated to thee, 0 Goddess ! treasures 
of gold and gems, now I await thy instructions. 

* This was a favourite metaphor with the alchemists, Cf. 'Vol. i, 
Intro. Ixxvi. 
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Tile Goddess said : — 

Well done ! well done { 0 wise ruler I I shall 
^speak'to you of chemical operations performed 
hy Mi.K^/avya.'’^ ... ... A' disciple should 

be intelligent, devoted to work, sinless, and master 
of hi| passions, t 

Toe apparatus known as koshMi, mouth blow- 
pipe,; cow>dung, substantial wood (as fuel), a 
pair of bellows, iron plates, * * # 

having collected all these, chemical operations 

are to be performed.^ 

' * * # # 

Rotnaghosha said : — 

Having prepared with great care *' the powder 
of projection," which transforms a ten million times 
its weight of the base metal into gold, § • * o 

N&garjuna said : — 

I shall convey to you what has been experi* 

mented upon by Sak&t^jO^a. IT 

* * ’■ ♦ » 

1. 1 . I 

* A well-kJiowa alchemi9t; one of the 27 adepts mentioned 
in the opening lines of R. R. S. Vide VoL i^ p. 77. 
t Cf. ** Initiation into discipleship’* in Vol. i, p, 115. 

X Cf. RasSrnava in Vol. i, pp. 

{ snt^:*”the term has technical meaning. Cf. 

Yol. ip p. lao. ^ 

T We are unfamiliar with this name, probably the reading is 
corrupts 
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Tests for mercury. 

The first two couplets are almost the same as 
in RasS.r;/ava. Cf. Vol. i, p. 74. 

When the quicksilver, which has acquired the 
colour and the lustre of the rising sun, stands the 
ite^t of fire (i. e. is not readily volatilised), then 
it is to be regarded as fixed. 

Here follows a list of apparatus borrowed from 
Rasendramahgala. — Detailed account of most of 
ithese will be found in R. R. S. Bk. ix. Vi 4 e 
Vol. i, p. 67. 


Chemistry In Rasahrfdaya 
of Bhikshu Govinda. 

Quicksilver digested with sour gruel and then 
-subjected to distillation is freed from [the im> 
.purities ofj lead and tin. i 

Much the same as above, a * • ♦ ♦ 

Description of the apparatus for purification 
•of mercury by sublimatipn and distillatioa ; it 
•agrees almost literally with that given in R, R. S. 
Bk. ix, 6 8. Vide Vol. i, p. 121. 



8 


HINDU CHfiMISTRY 


Tbe Goddess said : — 

Well done I well done ) 0 wise ruler I I shall 
^apeak to you of chemical operations performed 

hy M&»<favya.'*^ A disciple should 

be intelligent, devoted to work, sinless, and master 
of hii^ passions, t 

Tie apparatus known as koshMi, mouth blow- 
pipe, ( cow-dung, substantial wood (as fuel), a 
pair of bellows, iron plates, * * * 

having collected all these, chemical operations 
are to be performed.); 

* * * . # 

Rattiaghosha said 

Having prepared with great care *' the powder 
of . projection,” W'hich transforms a ten million times 
its weight of the base metal into gold, § » * » 

N&garjuna said:^ 

I shall convey to you what has been experi- 
mented upon by Sakfi^^a. ^ 


* A well-known alchemist; one of the aj adepts mentioned 
in the opening lines of R. R. S. Vide Vol. i, p. 77. 
t Cf. '* Initiation into disdideship" in Vol. i, p. 115. 
t Cf. Raefttnava in Vol. i, pp. 6445. 

f enfstdt term fw hu technical meaning. Cf. 

Vol. i, p. ISO. * 

f We m unfamiliar with tiiis name, probably the reading is 
eoijrupt. 
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Tests for killed mercury. . 

The first two couplets are almost the same as 
in Rasar«ava. Cf. Vol. i, p. 74. 

When the quicksilver, which has acquired the 
•colour and the lustre of the rising sun, stands the 
itest of fire (i. e. is not readily volatilised), then 
it is to be regarded as jSxed. 

Here follows a list of apparatus borrowed from 
Rasendramahgala. — Detailed account of most' -of 
these will be found in R. R. S. Bk. ix. yide 
Vol. i, p. 67, 


Chemistry In Rasahridaya ^ 
of Bhikshu Govinda. 

Quicksilver digested with sour gruel and then 
■subjected to distillation is freed from [the im- 
.purities ofj lead and tin. i 

Much the same as above. 2 * * * » 

Description of the apparatus for purification 
of mercury by sublimation and distillation: it 
■agrees almost literally with that given in R. R. S. 
Bk. ix, 68. Fide Vol. i, p. lai. 
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Pa^ala vii. 

Ingredients for making a vi</a for killing 
metals. Cf. Rasarnava, IX, 2-3. Vide Vol. i, p. 72. 

Preparation of mild alkali from the ashes of 
plants : — 

The process must be considered as a poor one, 
compared to the elaborate description in Surruta. 
Cf. Vol. i, p, 32. 

Pa/ala viii, 

* * * Alum, blue vitriol : — all these 

severally or collectively are favourable for im- 
parting colour to quicksilver. * 

Experts [on the properties] of metals are of 
opinion that tin gives strength, tlksh»a colour, lead 
unctuousness, copper all these qualities jto mer- 
cury.) 

Couplets (in p. 29, Sans, texts) : The purport 
seems to be that when mercury is rubbed with cer- 
tain sulphides, e. g. orpiment, pyrites &c., and sub- 


The text is not very intelligible. The other ingredients men- 
tioned are tilcshna and kanta, these being varieties of iron ; but 
iron will not amalgamate with mercury, Tfkshna may also mean a 
kind of saline earth. The old alchemists racked their brains in 
devising ingenious processes for robbing mercury of its fluidity and 
imparting to it various coloiirs, Cf. Rasiir7/ava, IX, 2-3, XI, 
197-198. Vide Vol. i, p. 74 and also The Hindu method of 
manufacturing calomel.’' — Ibid, p. 250. 
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limed, it assumes the colour of lac or Coccinella 
insect (a poetical and figurative way of expression 
for red colour) in the shape of the red crystalline ^ 
sulphide. 

Pa/ala ix. 

Vaikranta, ktlnta, sasyaka, mukshika, vimala, 
adri, darada, rasaka: — these are the 8 rasas* 
and their essences are well suited for chemical 
operations. 

Sulphur, gairika, kshiti, khechara (mica), 
ahjana, kaiikush//ia : — these are the uparasas. 
Cf. Vol. i, p. 89. 

Gold and silver are the noble metals. 

Copper, brass, tlksh«a' and kunta (varieties of 
iron) are the e.ssential or substantial metals; lead 
and tin emit foetid odours. Cf. Vol. i, p. 113, 
foctftote (i). 

The six salts are : — Sauvarchala, saindhava, 
chulika (sal-ammoniac), sumudra, romaka and 
vida. The alkalies are Sarjikfikshara, yavakshura 
and borax. {Vide Vol. i. Index of subjects.) 

Pa/ala xi. 

A cupel made of boneash (goat’s) and lined 
internally with borax &c. 

* Cf. Vol. i, pp. 79-81. 
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Colophon giving an account of the author 

Madanaratha, King of Kirata, teacher of 
mercurial lore, in whom the Goddess of’Ihe science 
of mercury and minerals (Chemistry), the source 
of all good, has taken her abode for the benefit 
of mankind, who can restore to the disfigured 
patient, afflicted with leprosy, the healthy come- 
liness and lustre of youth : 

Bhikshu Govinda, M'ell versed in chemical 
operations and loaded with honours by the King 
of KirSta, composed this tantra entitled Rasahri- 
daya.” 

This tantra is written h>y Govinda, the grandson 
of Mangalavishwu and Ifon of Sumanovishwu : — 
May Tathagata pronounce his blessings. 

Chemistry in 'Kakachandesvari- 
mata Mantra. 

Pai^ala i. 

The first pa/ala ^ives the origin (mythical) of 
the tantra. 

Pa/aia ii. 

Kakachaa<fea^iul said im- 

* * * .Please, give a brief account of the 
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Chemistry of the metals, the killing of mercuty and 
minerals and the fusion of th6 gems. 3 4 

Sxi Bhairava said : — 

* # • ^{ercary rubbed with the ingredi- 

ents of the vi<fa (see Vol. i, p. 7a) and roasted, 
in a closed crucible, is killed instantly. That mer- 
cury npw acquires the power of converting a base 
metal into 1,000 times its weight of go'd. 13-16 

Copper, treated with the above preparation of 
mercury and rubbed with the acids, alkalies and 
the milky juice of Calotropis gig,, and roasted ib a 
crucible, turns into gold. 18-ao 

Earth for miking crucibles, ai-aa Cf. Vol. i, 
pp. 67-68. ‘ ^ 

Transmutation of iron into gold: — process not 
clear, *5-32 

Pa^ala iii. 

Liquefaction of mica 

Thin plates of mica are to be smeared with the 
3 alkalies and borax and strongly heated in a 
crucible. The whole mass fuses.* * 29 30 


* Refractoty silicates ate treated similarly at tiie present day with 
the “fusion mixture". ' 
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Chemistry in Rasendrachudamani 
of Somadeva. 

Sans, texts^ p. ^\, 

Tests for killed iron (rouge), 

As R. R S. has borrowed these from the pre- 
sent work, it is unnecessary to repeat them here. 
Vide Vol. i, pp. 118-119. 

Sans, texts, pp, 52-53. 

Take lead of the weight of 30 palas and rub 
it with the milky juice of Caloiropis gig, and calcine 
it till its weight is reduced to a karsha : this resi- 
■due, even if it be calcined a thousand times, will 
not undergo further decay (/. e, diminution in 
weight). Metallurgists call this residue derived 
from lead Chapala.* 

Tin also similarly treated will yield a- cha- 
pala, which, on merely being touched with the 
hand, kills (fixes) mercury. This mercury is re- 
commended for metallurgical and not for chemical 
purposes. 


* Possibly it refers to lead derived from argentiferous galena. 
The lead, being cupelled off in the shape of litharge, will leave a 
^button of silver, which will not undergo oxidation. 
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Sans, texts, pp, 53-54. 

[A somewhat complex process described, which 
is not very clear. We shall try to give the purport 
thereof. The quantitative measurements are of 
particular interest.] 

I pala of tin should be taken and rubbed with 
10 nishkas of mercury and made into a cake with 
the addition of zinc ; * it is then to be digested 
with the decoction of certain herbs and plants and 
warm vinegar and once more rubbed with ^ pala 
of blue vitriol t and the juice of Abrus precato- 
rius. The mass is then to be divided into small 
pills ; these should then be put into a crucible with 
the lid on and the fire to be urged by means of 
bellows. The essence is then to be tak^n out of 
the crucib'e. This essence of the weight of 10 
Shnzs is then to be enclosed in a mixture of ashes 
and salts and roasted. This essence of the weight of 
2 nishkas is then to be fused with 80 times its weight 
of lead . * * * . This (essence) is also termed 
chapala. Cf, *' the gold-like alloy" in Vol. i, 
pp. 74 * 75 - 
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Sans, texts^ p. 55, 

Wh^n quicksilver has been deprived of hsf 
physics^ properties (lustre, fluidity 4 c.) it is knovin 
as nashafapish/a. Cf. Vol. i, p. 74. 

Soitiadeva will now give a brief account of the 
apparatuses, after having consulted numerous 
chemical tantras. (Here follows the description, 
which /has been reproduced verbatim in R. R. S. 
Vide Vol. i, pp. 12 1 et seg.) 

^ # 

tTrddhvapatana apparatus as described by 
Nandin. Cf. Vol. i, pp. 124-25. 

Kosh/i^I apparatus as described by Nandin. CL 
Vol. i, p. 69. 

Chemistry In Rasaprakasa- 
sudhakara of Yasodhara. 

Sans, texts, p. 57. 

Preparation of karpurarasa (lit. camphor of 
mercury, 1. e. calomel) : practically the same pro- 
cess as given in Vol. i, pp. 250*51. 

[Note. Calomel is prescribed here only as an 
aphrodisiac and a specific for leprosy but not as a 
rcmed;^ for syphilis.] 
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Sans, texts., pp 5961. 

Rasaka (calamine) : the author of R. K. S. has 
•evidently borrowed his description of this mineral 
•from the present wor^.- Cf. Vol. i, p. 87. 

Extraction of zinc from calamine : 

[The process agrees almost word for woi;d 
•with what is given in R. R. S. The essence poss> 
•essing'tlie lustre of lead runs out of the cruci- 
ible.*] 

Bans, texts, pp. 61 62. 

Saunish/rT or tuvari (alum-earth) almost identi- 
cal with R. R. S. Cf. Vol. i, p. 91. 

* • * The essence extracted from the alums 
'(/ <*. oil of vitriol) is to be used for operations 
•with metals and not as medicine. 

&ans. texts, pp. 62-65. 

{ Descriptions of various kinds of pits for 
calcining and roasting purposes are given ; as also 
their dimensions with the number of cowdung- 
cakes to be used as fuel Cf. the typical roast- 
ing pit in Vol. i^ p. 127.] 

« 4k « 

^ Here ends Chapter X of RasaprakSsasudhakara 
by Yasodhara, son of Padmanabha. 

• In a. R. S, we have the essence possessing the lu^itre of tin.** 
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Sans, texts, pp, 65-66. 

Hemaknya or process for the fabrication 
of gold f “I shall now speak of some curiosities of 
metals, partly from my own experience and partly 
from the classics on. the subject. Calamine, cinnabar, 
copper pyrites and realgar are to be rubbed with 
the milky juice of Euphorbia neriifolia for 7 days 
together and then to be digested another 3 days. 
Melted copper or silver or lead, being alloyed with' 
the aforesaid mixture, acquires the power of con- 
verting 100 times its weight of base metal into 
gold."* Qi. ante, p. 2. 

Chemistry in Rasachlntamanl of 
Madanantadeva. 

Sans, texts, p. 68. 

Svetabhasma : Cf. ante 16 and also Vol. i,. 
pp. 350 - 51 . 

Sans. Tests, pp. 69 70. 

Two processes for the fabrication of gold : — 
much the same as already quoted from Yasodhara. 
Process for the fabrication of silver : — 

Take i part of bell-metal, 2 parts of silver, 4 
parts of steel (?) . * * these to be fused with 

* and ti flit 51 'ft Me technical terms j for the meaning of 

vide Vol. i, p. 130. 
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tin and borax j — by this process will be made silver 
which will pass current for commercial purposes. 

Sans, texts, 71. 

Extraction of zinc from calaniine 
The process is much the same as given above 
(p. 17), with this difference that, whereas Yaso- 
dhara hits off the completion of reduction when the 
flame issuing from the pot ceases to be blue, the 
present author directs that the pot is to be taken 
out of the furnace as soon as white fumes begin to 
appear. The crucible is then to be held in ah 
inclined position so that the lead>like essence of 
calamine drops on the ground. 


Chemistiy in Rasakalpa (Rudra- 
yamala Tantra.) 

Bowing to 6'iva, the lord of mercury, and also- 
the feet of Cha»^ika, I write this Rasakalpa, the 
depository of mercurial lore. 

CHAPTER 1. 

Tests for killed mercury : — 

Killed mercury is that which is devoid of 
'metallic) lustre, not so ponderous, white,* des- 

* The author previously refers to the red, black, white and even 
yellow ash (calx) of mercury ; it is not clear why he should here 
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troyer of metals, divested of fluidity and non-vola- 
tile wl^n stirred over a fire. 40 Cf. tests in 
Ras&r«ifiva in Vol. i, p. 7.4 ; as alsvin Rasaratnakara, 
ante, pi 9. 

Purified mercuty should be preserved in the 
hollow iof a tooth or gem or bamboo. 42 

CHAPTER 11. 

Gold, silver, copper, tin, lead and iron— these 
are the 6 metals ; vartaloha, &c., (Vol. i, p. 1 14) 
are simply alloys, i 

Honest readers ! 1 beseech you. with folded 
arms to favour my book with your merciful 
glance. 

. The i maharasas are 8 in number j e. g. mer- 
cury, cinnabar, sasyaka, rasaka, &c the 

rasas are mica, green vitriol and rajavarta, 

&c sulphur, orpiment and realgar, &c. 

are the uparasas as regarded by learned teachers. 
Cf. Vol. i, pp. 79.and 8^. 

There are 4’ kinds of sulphur white, black, 
yellow and red. Cf." Vol. 1, p. 90. 


restrict himself to the white variety only. Chloride or sulphide 
of mercury, when treated with a metal and heated, kills (i. r. parts 
^ with its chlorine Or sulphur to) the latter and in that sense it is 
a destroyer of metals 
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The saur&sh/rfs (alums) are of various kinds ; 
the k&slsas (vitriols) are of 3 kindsy— namety, 
k&sisa proper, pUshpa kasisa and hirakasisa.* Cf. 
Vol. i, p. 91. ■ .f 

Gairika is stated to be of 2 varieties,— the onp 
of golden hue, the other red ; Kahkusb/Aa and 
other rasas are also described by certain teachers ; 
but these, hbwever, are not referred to here, as we 
are treading in the footsteps of sages of old.f 
Sans, texts^ pp, 75*78. 

For the purification of mercury this process 
is recommended by Svachchhandabhairava and 
Govinda. 

Chalikalava»a (Sal-ammoniac), sulphur and the 
ash of ginger, &c., digested one hundred times 
with cow’s urine, ... make a vi</!^^for killing 

gold. Cf. Vol. i, p. 72. 

This process for killing [metals] was revealed 
by <Siva and has been transmitted by successive 
schools of adepts. 

* Hfr^asa is the name by which green vitriol is known through*' 
out India ; Jtoyie supposes that this word is derived from the Pe-* 
Sian Afira^en, and Sans, k^sfsa. (Antiq. Hindu Med.) lliere is no 
necessHv ^r'looking upon hfrakasa as a hybrid term, seeingthat it 
occurs in the present work in which Mahommedan influence ia 
nowhere traceable. 

t Evidently Charaka and Sumta, who mention only a lew com* 
monly o^^cttrring minerals, ^ide Vol. i, pp. 29 and 44. 
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Extraction of the essence of copper pyrites. 
Cf. Vol. i, pp. 70 and 84. 

Extraction of zinc from calamine > 

The process is practically the same as given in 
R. R. S. Cf. Vol. i, pp. 87 88. 

I have performed the [ aforesaid ] experiments 
with my own hands and have seen them with my 
own eyes. .They are. not recorded from mere 
hearsay or from the dictation of a teacher. These 
are being promulgated for the benefit of mankind. 


Chemistry In Rasarajalakshml of 
Vishnudeva. 

Sans, texts, pp, 'jg-S2. 

Give an account of the common rasas and 
uparasas. Cf. Vol. i, p. 79. 

Chemistry in Rasanakshatramallka 
of Mathanaslmha, physician 
to the King of Malwa. 

There are several prescriptions given in which 
mineral preparations play a conspicuous part. We 
have quoted only two ; in the first, among other 
ingredients opium occurs; in the second, the 
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Svachchhandabhairavarasa, probably named aftet 
the celebrated alchemist, we have the calces of tin, 
iron and mercury along with other drugs* 

Chemistry in Rasaratnakara of 
Nityanatha. 

Sans, texts, pp. 84-86. 

Test for killed mercury : — * 

When the substance, being heated over a fire of 
I paddy husks, does not further decrease in weight, 
it should be considered as reduced to a cals. 

Purified mercury should be stored in the hollow 
•of a tooth or horn or bamboo. 

• 

Directions for making factitious cinnabar (Ma- 
karaJhvaja). Cf. Vol. i, p. 133 (footnote). 


Chemistry in Dhaturatnamala. 

In the beginning the author after salutation 
sa^'': “ I shall speak of silver, gold, copper, lead, 
tiy.' and iron as also of calamine, mica, pearls, 
coral, orpiment, realgar, the pyrites, mercury and 
diamond,— in fact, the properties of all the metals 
■and minerals and the mode of their incineration.” 

Kiting of silver. Cf. Vol. i, p. 107. 
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Chemistry In Rasapradlpa. 

Description for preparing mineral Ibids by dis- 
tillation " iSankhadrSvarasa or liquid for dis- 
solving conchsli^lls, -^practically the same as given< 
under ^ mineral acids” in Vol. i, p. i 86 . The last 
line lays : “ Cowrie-shells and metals dropped 
into the liquid are at once dissolved.” 

Pr^aration of calomel and treatmei^ of phirau- 
garoga" (sj’ph§is) with its application. Cf. Vol. i^ 

p. 252- 

Chemistry in Dhatukriya or Dha- 
tumanJarlCRudrayamala tantra.) 

£a»s. texts, pp. 98 et seq. 

Tin, iron and copper are to be classed among the 
superior metals. 

In general a metal being alloyed |vith silver is. 
improved in quality. Sattvaja metal (/. c. an alloy 
of tin and copper, vi 4 e below couplet 15) is of. 
middle quality. 12-14 \ 

Synonyms of the different metals, 39-49 \ 

Synonyms of zinc : Jiisatva, Yasadayak|,T 
rupyabhrAta (HI. brother to silver), charmaka, 
kharpara, rasaka, &c. 50-51 

* Yasadaisthe name cammoQljIgiren to the metal d^acted 
irom calamine, t'ide VoU i, p. ijoT ] 
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Pittala is an alloy of copper and zinc. 63 
Kam5yaki||b an alloy of tin and copper. 63 


Zinc being amalgamated with mercury gives rise 
to ra&aka. 68 , % 

[N,B * — Rasakaand kharpara are the nsfces geh- 
erally applied to the mineral calamine {videVo\, i, 
p. 1 58)^ but ^ere they stand for the metal (zinc) or 
its amalgam.] 

Lead being killed with the aid of gentle heat 
gives rise to minium (red lead). 69 

Copper in combination with the burning water^^“ 
gives rise to tuttha (green vitriol). — ^Thus manifoUT 
operations are performed with the aid of mantras 
and apparatus : all these belong to the province 
of Chemistry, 70-71 

Synonyms of haritilla (orpiment) : Of^lment is a 
consumer of mercury and also a clipper of its 
wings.* 79 

Synonyms of realgar, cinnabar, mica, &c. 81-89 

Synonyms of pearls, coral, tortoise-shell, conch- 

^ The sulphide of arsenic on being rubbed with mercury and 
gently heated converts the tatter itself into the sulphide. The 
finercury is thereby killed t. e. deprived of its volatility 

(clipped of its wings-^the Hincra alchemist’s favourite figure). 
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shell, tusk of elephants, the tail of th^ peacock. 
90-108 

Localities fof different metals. 113-121 
[ The information is very commonplace.] 

Localities for copper specified : Nepal, Kiima- 
<rrxpa(the eastern portion of Assam), Bangala,t the 
country of the Mlechchhas, Rfima and the country 
of the Phirangas, &c. .143-145 

Localities for zinc : Karnboja, Ruma, Balkh, &c. 
146 

Metals in combination with mercury and sulphur 
become fit for administration as medicine, 153 
* * ♦ * 

Process of roasting a substance in a stout glass- 
vessel using goat-and-cow- dung-cakes and husks 
of paddy grains as fuel. 9-10 

One part of gold and four pares of zinc are to 
be melted together and the alloy roasted in a closed 
crucible . . . the process repeated with the 
addition of alkalies . • • . gold of a reddish 
yellow colour will thus be generated, ii^ij 

* All these have been placed under the category of (^if 
inferior dhdtu. Though the term dhatu generally means ^ 
metal, it is often applied to a mineral ; here, however, it covers 
-a much wider field. ^ 

t This isthe name given to Bengal in many Tantras. 



HINDU CHEMISTRY 


*7 


JIL... 


A process for making factitious cinnabar by 
pouring mei€ury into its own weight of molten 
sulphur and then adding three-fourths its weight 

■of orpiment The mass to be rubbed 

in a mortar and subjected to sublimation. 23-30 

By using the augmented* gotd as a means of 
■exchange one can amass wealth. 52 

Tin is to be melted and one-hundredth part its 
weight of mercury to be amalgamated with it. 
'This [fraudulent substitute for] silver can be 
used for purposes of exchange^ and one can thus 
amass wealth. 85-86 

Pure gold is to be alloyed with one hundred 
times its weight of copper and this [ imitation ] 
gold will resemble native gold. 88 

Lead and copper being alloyed together will give 
rise to gold. 97-98 

Colophon : Here ends the Chapter on the ex- 
tolling of gold in Rudra-yamala. 


• Cf. footnote, p. a, 
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Chemistry In Suvarnatantra 
or Syarnatantra. 

The ongin of the tantra is explained in the open* 
ing lines. Barai'urtoa having given away his- 
w’orldly possessions to Kaxyapa is rendered des- 
titute, aad thus ,‘^as to invoke the aid of the God 
(ffiva for his very maintenance. 

Siva ^id : Listen ! I shall now reveal to you 
the most wonderful mysteries of Svar»atantra. i-io- 

A kind of oil is exuded from the bulbous root 
of a plant j all anund it within a radius of ten. 
cubits oily water is exuded and a venomous snake 
lives under it.. If you want to test the properties 
of the bulb, you should thrust a needle into it,, 
and the needle at once dissolves. Having procured 
this bulb, rub it with mercury in a mortar and add 
the oil and subject the mixture to heat in a crucible. 
The mercury is at once killed and acquires the 
property of converting <Mie hundred thousand times 
its own weight of the base metal into gold.*. 14-18 

Pure orpiment is to be rubbed with this oil for 
20 days, and the former is killed thereby and loses 
its volatility. The 8 metals in the molten state 
beidg treated with this prepared orpiment acquire 

UJ— 
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the power of transmutation. When the above 
oil is thrown into molten copper, it is turned into 
gold of beautiful lustre. Tin and bell-metal simi-. 
larly treated are turned into silver) and copper, 
iron, brass and silver into gold. 19-24 

/S'lihkhadravaka {aqua regia^ see ante p. 24) 
is spoken of as an universal solvent . . 

This solvent with mercury is to be placed 
in a glazed crucible and subjected to heat ; the 
mercury, thus killed, can convert the 8 metals into 
gold. By partaking of this mercury one becomes 
immortal ; even his urine and faeces can convert 
copper into gold.* i-io 

* This sort of belief was prevalent also at the time of the com- 
position cf Rasarnava. 



Kiowkdoe of dm. 

A few words on gems may not .be considered’ 
beyond the scope of the present work especially 
as the subject has already drawn the attention 
of some European scholars.* We shall, however, 
limit ourselves, as far as possible, purely to the 
physical and chemical properties of the precious 
stones. 

Ft has already been seen that among the 64 
branches of arts and sciences recognised in the 
ancient ‘ Kamasucra ’ of Vatsyfiyana occur the fol- 
lowing: — (a) the testing [of the genuineness or 
otherwise ) of gold and the gems j {3) knowledge 
of the colouring of gems, as also of mines and 
quarries, f Varahamihira (d. !)8j A. D.) in his 
* Vr/hat Sawbita” also conveys much useful infor- 
mation on this subject, Jjut as he in his turn refers 


* Garbe in his “ Indischen Mincralien” (Leipzig, 1882) gives the 
text and the translation of Ch. xiii of Narahari's Rujanighan/u 
this work, however, is comparatively modern. Much useful 
^formation on the subject with bibliographical references- 
will be found in Professor Yogesa Chandra Ray’s treatise in Ben. 
gall entitled Ratnaparikshd.” 

Vide Vol. i, p. 191. 
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to .'experts who preceded him,* it may safely be 
corflcluded that long before this time it received 
adequate attention. 

The Garu</apura;;a under the heading of 
\Ratnapariksha (examination of the gems) de- 
/votes several chapters to a detailed and fairly 
lexhaustive description of the gems. This Purtlwa 
Hke so many of its class discusses on a variety of 
topics, mundane and spiritual ; in short, it may be 
looked upon as a sort of mftitum in parvo. 

From time immemorial the gems have been 
valued in India not only for purely decorative and 
ornamental purposes, but also as agents for ward- 
ing off perils and the malignant influences of the 
planets and for securing luck and longevity. 
Hence it is that particular attention is^aid to the 
testing of gems, as their virtue increases in pro- 
portion as they are faultless and flawless. 

The typical characters which were most relied 
upon for differenti'tting one species of a gem from 
another were (i) the relative weight, (2) hardness, 
(3) lustre, transparency and colour, (4) fusibility, 
especially when heated in combination \vifh the 
alkalies. It will be noticed that even the lapidaries 
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and the mineralogists of the present day have\to 
depend largely upon these p^^|perties in the classi- 
ticatien of the stones. We shall now proceed 
to saf a few words under each of the above charac- 
ters following in the main the authority of Garuc/a- . 
tpurii/ira. 

I . ' Relative weight. We have purposely used ' 
•these terms as contradistinguished from “ specih^ 
gravity”: as the latter connotes peculiar associa\ 
tions. The principle Sf Archemedes being evi-i 
'dently unknown among the Hindus, the measure-! 
raent of volume could only be roughly approximate., 
To eke some illustrations. A stone may be of the 
'Same species as, and equal in volume to, a padma- 
niga (oriental ruby), but will differ in weight from 
the latter.* |i. 

Empirical and arbitrary scales of weight were 
adopted as standards. A ruby occupying the 
•volume of a gunja ^brus precatorius) may be 
■equal in weight to lo. 7 and 3 gunjas resMctively. 
A ruby of the volume of a .vr/galakola (jrkind of 
jujube) shquld weigh 12, 8 and 7 gunjas res- 
pectively. Again, a ruby of the volume of an 
ilmalakl {phyllanthus etnhUca) should weigh 30, 20 " 

, Garuda. 
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and 1 6 mflshiis, Respectively.* in each case the gem 
which is of greater^eight is superior in quality 
and the value thereof is enhanced in {>roportiqn.t 

In the case of precious meta1s» however, adultera- 
tion was detected by an ingenious device, which 
may be regarded as a near approach to the princir 
pie of Archemedes. Suppose it is ini^ended to 
■test the purity of a specimen of gdld. . All that 
one has to do is yt draw a wire of this gold and 
another of the standard ^d, through the self-same 
orifice [of corundum] . As these wires are of.eifual 

* We give bel^ the standard weights as current at the time of 
Vartlhamihira. 

8"" White mustards ... i ta7/<fula (a grain of paddy) 

4 Taitcfulas , . .^. l gunja (abrus precaiorius) 

5 Gunjas ... ' i Miishu 

a6 Milshas ... -= t Karsha or suvar^ta or Idlaka 

4 Karshas ... ^ i pala 

The standard of weight has always varied in different times in*^ 
different parts of India. lo gunjas weigh about t8 grains. The 
•seeds oftenjary in size. 

f GariJK lays special stress on the high specific gravity (=^4*0) 
of a genuine riiby. fvsnfWWT, again | 

While bi^ specific gravity is indicative o^.tbe excdleace of the 
gems in general, in the case of diamond it is just the reverse. 

*rvn w* nft 

it is not easy to account for this qualifying clause, seeing that 
•diamond has a sp. gr. of 3 * 5 . 

3 
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diameters, equal lengths will have equal weights, 
provided the sample is pure.* 

2. Hardness. There are many stones which in 
external appearance resemble a ruby ; the spurious 
substitute may easily be detected by its difference 
in softness (low degree of hardness), and low 
specific gravity: again in case of suspicion the 
gem is to be rubbed on a whetstone ; if it siniply 
gains in lustre but does not lose in weight (by 
abrasion), the specimen is to be regarded as genuine 
(test of a ruby), f Diamond and corundum alonc- 
will scratch ruby and sapphi«*e. Skilful lapidaries 
often make imitation diamonds of zircon, ruby, 
cat’s-eye, rock-crystal and glass ; hence they are tO' 
be tested by calling in the aid pf learned experts. 
All the gems occurring in this world as also the 
metals will be scratched by a diamond, but the 
latter will not be similarly affected by the former. 
A diamond alonewill scratch a diamond.^ 

* fWIRW I ^ 

itwl; ^ II 5’ukraniti. 

- TMs is true in a qualified sense only. After the diamend 
corundum is the hardest of all known minerals. 

:i; The ruby and the sapphire are only varieties of corundum. 
Varaha classes corundum as a species of ruby, the former beini^ 
dotted over with black and white patches and feeble in lustre [/. 
the non-transparent or coarse kind]. It is scarcely necessary to- 
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To the abovp tests Rajanigha«/u adds another, 
namely, when a diamond is struck with an iron 
hammer, it is not broken to pieces * 

point out that the very word ‘ corundum” is derived from the 
Hindi kurand, a corrupt form of the Sanskrit huruvinda. The 
statement ” corundum will scratch ruby and sapphire^' is not 
strictly accurate. There are degrees of hardness among the differ- 
ent varieties of corundum, the blue sapphire standing first in this 
respect. 

We give here the original texts of which we have given above 
almost a literal translation. 

ftsiTfnfw ^ T 

^ Tn; f iireiw ftsnrra: «" 

SOT f )?r*f 11” 

* The reading of the text is very corrupt. Garbe gives as many 
as 12 variants ; that adopted by him seems to be on the whole re- 
liable as also his rendering : *’ Wenn er mit anderen steinen Oder 
eisernen Hammern geschlagen nicht zerspringt.” On account of 
its brittl^ess a diamond will readily be shivered into splinters 
under the blow of a hammer. The following extract from Bauer 
and Spencer’s ” Precious stones” (pp. 129-130) may ^rove of 
interest, — 

“ The hardness of diamond has often been confused with its 
frangibility or brittleness. It has been supposed, especially in 
ancient and mediaeval times that hammer and anvil may be shat- 
tered but not the diamond which lies between. This statement was 
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3. Lustre, transparency, colour and other 
optical properties. Difference in lustre ( 
is often regarded as a diagnostic feature of the 
gems. According to Varaba gems of -superior quali* 
ties should possess cool (lit. waxy) lustre, be limpid 
and emit rich rays. Classification according to 
colour is often enjoined. For . instance, a diamond 
may bfe perfectly colourless?, or it may be yellow, 


made by Pliny, the great naturalist of ancient days, who was 
killed in 79 A,D. at the first historic eruption of Vesuvius. He 
proceeded to say further that the fragmentation of a diamond may 
be effected by subjecting it to a preliminary immersion in the 
warm blood of a goat, but that even under these circumstances 
the hammer and anvil will also be broken I According to Albert us 
Magnus (1205-1280) the blood is more efficacious if the goal has 
previously drunk wine or eaten parsely. 

“ Sudi being the views then held respecting the unbreakable and 
indestructible character of the diamond, it is easy to understand 
why the Greek word adamas, jj^ignifying unconquerable, should 
have been applied to this stone, although its application to the 
diamond is singularly inappropriate and inaccurate when its 
extreme frangibility is considered. Many a doubtful stone has 
been sili»mitted to the test df the hammer, with the belief that the 
h\o^ would be resisted only if the stone were a genuine diamond. 
Probably many beautiful stones have been sacrificed to this old 
belief. As a matter of fact, diamond is easily fractured, a very 
moderate blow from a hammer sufficing for the purpose ; its per- 
tect cleavage plac^ it among the most brittle of minerals.'* 
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black, red or copper-tinted.'*' Stones ivhich are 
translucent, opaque and of dull colour are inferior 
in quality. In the case of diamond special stress is 
laid on its displaying the colours of the rainbow 
!due to its high dispersive power]. Some gems 
have, only one shade of colour others ’ 

again two ( ftrora). t 

The changes in colour which the ruby and the 
sapphire undergo under the influence of heat had 
evidently been carefully observed. This test is to 
be applied with extreme caution as in case the pro- 


♦ TSi Tftnftntslfhf (VarAha): ’unnw (Garurfa). 

Yellow diamonds are unknown in India at the present day at any 
rate. ** India can claim for its own all the finely coloured stones 
of blue, £rreen and red, not however, yellow diamonds, which come 
mainly from South Africa.” (Bauer and Spencer). Crystals of black 
diamond should not be confounded with the black carbonado. 

t Probably refers to dichroism. As has already been pointed 
out the red ruby and the blue sapphire are only varieties of corun- 
dum, which often occur in well-developed crystals belonging to the 
rhombohedral division of the hexagonal system. ** The c^chroism 
of the ruby affords a means whereby it may be distinguished ^ith 
certainty from ether red stones, such as spinel and.the different 
varieties of garnet, which crystallise in the cubic system, and thus 
being singly refracting can show no dichroism.” (Bauer and Spen- 
cer). The dichroism of the sapphires of Siam is specially well 
marked.” 
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per degree of temperature ( is exceeded, 
the stone may be materially injured.* 

4. Fusibility (Liquefaction). It was well- 
known that all the gems with the- exception of 
diamond would undergo liquefaction when strongly 
heated with a mixture of the two alkaline car- 
bonates [now familiar in the Laboratory as the 
fusion mixture "J, The liquid principle of gems 
Tarsn 5% was a favourite remedy with the 
Hindu latro-Chemists (Cf. Vol. i, p 103). As 
most of the precious stones belong to the 
corundum and the spinel group, they easily yield 
to treatment with sodium and potassium carbo- 
nates. in the case of the pearls it is recommended 
that they should be enclosed inside lemons and 
placed in a mass of paddy grains [for the sake 
of the warmth]. 

• tmnfl’ial’w. (?) 1 

fBTfRU II 

innfif 1 

wi 5 ?r. sn!i*r 11 

srfwrni(s)iiftsnil ?nRi 5 ^ 1 

#ls»nik Mtwff «wr«|iiw«ii II Garu<*, 

C£. The red ruby, at a high temperature, is colourless : on cool- 
ing it first becomes green, after which it gradually assumes its 
original fine red colour.” (Bauer and Spencer). ** The blue colour 
of the sapphire disappears on heating.”— 
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General and concluding remarks. 

The crystalline character of the minerals is refer- 
red to in one or two places. All the old writers agree 
tin describing the .diamond as having 6 angles. 8 faces 
.and laTedges. * The octahedral form of the crys- 
tal is common in the diamond occurring in the 
neighbourhood of Panna in Bundel Khand. Ra- 
janighan/u further adds that the stone is often 
.endowed with numerous faces and edges.t Accord- 
ting to Rasaratnasamuchchaya the female diamond 
(i.s fattened and rounded, whilst the neuter is 
rounded and obtu.se-anglcd J Vaikranta is also 

a tjraifn Tjncni i Ganirfa. 

** In most cubes of diamond, however, each edge is replaced 

by two faces, the twenty-four faces ihus derived would, if 

produced or enlarged ” sufficiently, give rise to the form known as 
the four-faced cube, or tetrakis-hexahedron. (Bauer and Spencer). 

X The rendering of the description of diamond in R. R. S. (vide 
'Vol. i, p. IQO) is based upon a misreading The correct reading 
-is that adopted by the Poona edition, namely,^TO’^f^qf^^ 

** a diamond has 8 faces and 6 angles.’' The author evidently 
uses and same sense ; there cannot be any con- 

fusion here, as distinct mention is made of the 6 angles. As a rule 
and are used synonymously. Thus in Var^ha 
is described as ; the commentator Bha^/otpala explains it 

I “ Rounded : Cf. Bauer 

.and Spencer. *'The faces of diamond crystals differ from 
ithose of most other crystallised minerals, in that they ^re, as a 
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(probably a mineral of the spinel group, vide Vol. i, 

83) ^escribed as having 8 faces and 6 angles. 

It is ^sometimes asserted that the phosphores- 
cence (rf diamond was first observed in 1663 A. D. 
by the celebrated Robert Boyle. Bhoja, (i^ cen- 
tury ) however, mentions this property.*' 
Faults in precious stones due to isolated grains of 
minute • gravels etc., embedded in the mass now 
technically called “ enclosures”], are also referred 
to. t . 

It may be noted here that w'ljat is gendSfally 
known as the Indian or Tavernier’s- rule for de- 
terminirig the value of diamond can be traced back 
to a remote date. <Sukraniti speaks of it as the 
“ rule of squarfS,” J while Varaha, himself a great 

rule, much curved and rounded instead of being perfectly planei 
as is usually the case.'* p. 119. Obtuse-angled" 
in the crystallographic terminology should be rendered as with' 
corners truncated off." , 

o ^ (phosphoresces in the dark). 

t dtiirtariHd: t 

Here ao doubt refer to the minute pebbles 

(gravels) enclosed in the body^ of the Stones. 

t !l»TOr' ‘f * diamond weighing 

t rati be worth Jt, one of the weight of 4 rafts will be worth. 
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mathematician, gives practically the same rule,.|i| 
though somewhat on an elaborate scale. * ' 

It would be unfair to compare the progress made 
by the Hindus in this branch of knowledge in the^ .. 
6th century A.D. and perhaps earlier «ith that of . 
the present day. Reference to the crystalline forms 
of diamond can he found in the writings of K^pplcr,. 
Steno and Robert Boyle in the seventeenth century. 
Scientific crystallography originated with Rom^- 
de I’f&le and the abb^ Hauy at the end of4hft 
eighteenth century. The various pliysidial and 
chemical properties of the minerals culled here be« 
speak considerable powers of keen observation.t 
I; 

* ft’wst i 

gfisnw t tiw "Jim II 

itnn^ rwfifu; nfirc wftw ifh n 

/. e, if a diamond 20 tand^ulas (p. 33 ante) be^ 

worth 2 lacs (2,00,000), one weighing 5 tandiilas will be worth on)^ 
(5^x4 fOo)th part of 2 lacs or 2,000, 

fCttncerning RatnaparikshH cf, a^o**Les Lapidatrfs Indiens'* 
by M, Finot in the “ Bibliotheque deTEccIe des Hautes Etudes.’* 
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NOTE ON THE METHOD OF PREPARING 
CAUSTIC ALKALI. 

In the first Volume of our History the detailed 
description of preparing caustic alkali from the 
ashes of plants has been quoted at length from the 
Suxruta and we referred to it “ as a proof of the 
high ^tgree of perfection in scientific pharmacy 
achieved by the Hindus at an early age.”* M. 
Berthelot has no less been struck wiih the origina- 
lity of this process ; indeed, he goes so far as to 
suggest that this portion in the Siiiruta is evi- 
dently modern and in fact a later addition derived 
.from contact with the European chemists, f 
■ The process of rendering mild alkali caustic by 
■the addition of lime is to be found also in Chakra- 
p««i (c. 1050 A. D) and Vugbha/a, who must have 
preceded the former by several centuries, and it is 
well known that both 'these authors are deeply 
indebted to the Sujrruta. There is not thus the 
remotest chance of inspiration from the European 
chemists. 


» Vide Vol. i. Intro, c. 
t Journal des Savants. Jan. 1903, p. 4a. 
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We have evidence from quite an unexpected 
and independent source that the cauterization of 
bad wounds by means ol caustic alkali was an 
established custom in ancient India. Thus we read 
in “ The Questions of king Milinda'* 

And when the inflammation had gone down, 
and the wound had become sweet, suppose he were 
then to cut into it with a lancet and bum it with 
caustic. And when he had cauterized it, suppose 
he were to prescribe an alkaline wash . . . . 
Now tell me, 0 king ! would it be out of cruelty 
that the surgeon .... thus cut with the 
lancet and cauterized with the stick of caustic.”* 


Sacred Books of the Hast." Vol, XXXV, p. 168. 
Although Milinda has been identified with the Bactrian 
Greek king Menander (c. i40»'iio B. C.), it is not to be 
supposed that any Greek influence can be traced in it. In 
■this ethical romance, king Milinda and the Buddhist 
Bhikshu Nugasena have been put forward simply *' as men 
of straw ’’ to quote Khys Davids. The work in reality con* 
veys the teachings of the older Buddhists (Hinayunists) with 
the background of Sumkhya and Vedanta metaphysics. 
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The TantrlstSf the Rosfcruclans and 
the seekers after truth o 

The East has not been always East and the 
West, West. Modern Europe is materialistic, but 
she has not disdained in the past to " plunge in 
thouglU.” This reminds us of the truth of the 
poet’s words : one touch of nature makes the 
whole world kin.” Ancient Greece had her orphic 
mysteries. They were developed into a religious 
and ethical system by Pythagoras. In the schools 
of Alexandria the neo-Pythagorcuns and the neo. 
Platonists further added to it the Vedantic doctrine 
of a world-soul. 

*' With the dissolution of the neo-Platonic school in the 
sixth century, Creek philosophy disappears, it is true, as .1 
distinct phenomenon from the theatre of history, but it con- 
tinues to exist in combination with foreign elements in the 
service of ajiew form of culture in the Science of the Middle 
Ages and of modern times. ^(Zeller) 

Says Waite : — 

*' The traditions of the neo- Platonic philosophy, with its ela- 
borate theurgical syMem, were to some extent perpetuated! 
through the whole period of the Middle Ages, for besides 
the orthodox theology of the great I.atin Church and amidst 
the clamour of scholastic philosophy, we find the secret theo- 
sophy of the magician, the Kabbalist, and the alchemical 
adept b^prrowing, directly or indirectly, from this prolific 
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fountain of exalted mysticism. The traces of its influence 
are discoverable in Augustine, in AIbcrtus Magnus, in St. 
Thomas, the angel of the schools, and in other shining lights 
of western Christendom, .while the metaphysical principles of 
Johannes Scotus Erigena, even so early as the close of the 
ninth century, were an actual revival of this philosophy,*'*!^ 

History repeats itsejf. In India the Yoga doc- 
trines of Patanjali paved the way for the origin 
of Tan trie mysticism and it associated itself wirti 
magic and alchemy. Some twelve centuries later, 
this phase in the stage of human progress foutt$l 
exponents in the soil of Europe. As Waite 
says : — 

In an age of progress, of doubt, and of great intellectual 
activity, it is singular to remark the almost invariable pre- 
valence of mysticism in one or other of its manifold phases, 
and the close of the sixteenth century beheld spreading over 
the whole of Germany and passing thence into Denmark, 
France, England and Italy, a mighty school of ^ysticism in 
the great multitude cf magicians, alchemists, &c., who 
directly or indirectly were followers of the renowned Para- 
celsus/ *+ 

iic'* History of the Rosicrucians,” p. Regarding the sect 
of the Cabalists see also Lecky's ” Rationalism in Europe.'* 
Vol. i, p. 42. ed., 1900. 

t See also Kopp’s Die Alchemie in alt. u. neu- Zeit," li, 
pp. 1—146, on the ** Bekanntschaft mit Geheimnissen der 
Magie, Theosophie, Alchemie u. A.** 
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Even the lower strata of society in England 
did not escape the contagion. Sir William Temple 
observes : “ I have had several servants far gone 

in divinity, others in poetry, have known in the 
families of some friends, a keeper deep in the 
ttosicrucian mysteries.” 

There are those who sneer at the attempts of 
the alchemists to convert the baser metals into 
gold and are at the pains to insinuate that the 
motives of the adepts were sordid. It may be 
that there have been here and there men— vulgar 
I hurlatans — who have pursued the art merely from 
worldly considerations. The high priests of al- 
chemy, however have in every age and clime been 
hunesc seekers after truth. Had there been no 
desire implanted in the human breast to pry into 
the hidden and occult mysteries of nature there 
would have been no science. Whence come we 
and whither are w'e destined to go ? What is this 
substance made up of, and what are its ultimate 
constituents, and what will its combination with 
this or that lead ? These are queries, the solu- 
tion of which or rather the very attempts to solve 
which mark the birth of philosophy. Patahjali 
and Nagarjuna in India and Paracelsus in Europe 
stand forth as the prominent representatives of 
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this spirit of inquiry. They have been dreamers, 
mystics and naturalists all combined in one. Such 
geniuses have always chafed at the restraints and 
limitations imposed on frail man and hence their 
fervid yearnings to peep into regions beyond the 
ken of our gross senses. As Emerson puts it 

“ The privilege of this class is an access to the secrets 
and structure of nature, by some higher method than by 
experience. In common parlance, what one man is said to- 
learn by experience, a man of extraordinary sagacity is said, 
without experience, to divine."* 

Plotinus heaved a sigh at the soul with its infi- 
nite possibilities being caged in a frail and cor- 
ruptible body. The pursuit of alchemy by the 
esoteric T&ntrist is easily explained. To him it 
was only a means to an end. “ It (mercury) is alone 
that can make the body undecaying and im- 
mortal.”t We find echoes of the same sentiment 
in the authoritative literature of the Rosicrucians. 

Says Waite ; — 

“ AmcAig the concourse of inquirers, and the clamour of 
supposed and pretended discoverers, there rose gradually 
■nto deserved prominence an advanced school of Illuminati, 

» “Swedenborg ; or, the mystic.” 

f Vide “ History of Hindu Chemistry," Vol. i. Intro. 
Ixxvii and xcv— xevi. 
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who, emirfoying the terminology of the turha philosophorum, 
under th^ pretence of alchemical pursuits appear to have 
concealed a more exalted aim. . . . The student is 
directed by these writers from the pursuit of- material gold to 
.the disco|ery of Incorruptible and purely spiritual treasures. 
* . Ph;^1cal transmutation, the one and supreme end of 
the practical alchemist, sinks into complete insignificance ; 
•newthel^ss, it is performed by the adept and is a landmark 
in his sublime progress." 1. c. p. 32. 

The sJage and seer of Hoenheim had his wrest- 
lings. Should he pursue knowledge for its own 
^ sake or for what it bringeth ? His evil genius holds 
4)ut the bait thus i--- 

Know not for knowing’s sake 
But to become a star to men for ever ; 

Know for the gain it gets, the praise it brings, 

The wonder it inspires^ the love it breeds.*’* 

The spiritual at last triumphs over the base in 
man. Paracelsus has his revelation, and be bursts 
•forth 

“Truth is within ourselves: it takes no rise 
^ From outward things, whatever you may bel^^’e, 
There is an inmost centre in us all 
Where truth abides in fulness : and around 
Wall upon wall, the gross flesh hems it in, 

The perfect clear perc«ption‘-^wh 5 ch is trutfe^^t 


• Brownlng^;^ Paracelsus." 
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In the above delineadllh the poet has done no 
Riore than bare justioe to the inward longings of 
an ideal alchemist, who is only an honest seeker 
after truth. The spiritual and thought-world has 
always transgressed all barriers ef time and space. 
Kanada, Patahjali and NSgfirjuna of India and 
Heraclitus, Empedocles and Plato and the rest— , 
they all form a holy fraternity ; aye, these prophets 
and oracles of the intellect belong to a 'Mofty and 
sequestered class," ''the high>priesthood of the 
pure reason, the TrUmegisti, the expounders of the 
principles of thought from age to age. When at 
long intervals we turn over their abstruse pages, 
wonderful seems, the calm and grand air of these 
feu, these great spiritual lords, who have walked 
in the world,— these of tlm old religion,— dwelling 
in a worship which makes the sanctities of Chris- 
tianity look parvanues and popular ; for 'persaa- 
sion is in soul, but necessity is in intellect.’ 


■ Emerson : on "Inlellect." 
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The metals and their loss in weig^ht 
after calcination. 

Very vague ideas prevailed among the Hindu 
philosophers on the constitutions of a metal and its 
fate after calcination. We are reminded of the 
diversity of opinion in Europe before the time of La- 
voisier. A metal like every material substance was 
supposed to be formed of one or more of the five 
bhutas ; in fact the earthy or saline element was 
taken to be predominant in it,* and hence it lent itself 
so readily to calcination, t It should be noted here 
that by ‘‘bhuta’' was understood not so much an 
element va the modern connotation of the term as 
•certain qualities of individual substances. Even 
mercury was regarded as composed of the five 
bhutas. t When a metal was submitted to calcina- 
tion some of its component bhutas escaped, leaving 
•the earthy or saline portion behind ; hence the ash 
(calx) must weigh less than the original metal itself. 

Again in Ch. XL VI (Sstra) 345 et seq. the metals are in- 
cluded among the saline ingredients. 

I Cf. ‘'For some maintain that gold is solid light, or, *at 
least that the chief ingredient is light, , which is rendered so^d 
by mixture with some particles of earth. Weye it mere eatth 
it might be calcined by fire strongly urged — Vol. i. p. 9. 

} vnapmirv: ijiftiwiiw wrfiiv: j vfh wit 1 
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There is, however, no direct reference to be met 
with i^nywhere as regards the quantitative aspect of 
the question so clearly established by Lavoisier. 

The proportion of loss which a metal undei^oes 
on igbition was made the basis for determining its 
purity and we find in the law-books an arbitrary 
scale fixed. Thus according to Yajnavalkya,‘'gold is 
unaffected by fire, while one hundred parts by 
weight of silver, tin and copper lose (lit. undergo- 
decay to the extent of ) two, eight and fifteen- 
parts respectively. * This is to be taken as refer- 
ring not to the roasting (killing) of a metal but 
simply as allowance made to goldsniiths and other 
artisans for loss incurred in the shape of dross &c. 
when it is melted in a crucible. 

That copper, lead, tin and other base metahs 
when repeatedly calcined are completely 
reduced to their calces was well known as will be 
seen throughout the body of the texts. The passage 
from Rasendra-chud^ifiani (p. 14) deserves some 
notice. Lead of the weight of 30 p«las is to be 
calcined till its weight is reduced to a karsha (=^ 
fala), Eveh if it be calcined now one thousand 
times, it will not undergo further reduction in weight. 
Our author evidently had his experience of lead 
derived from argentiferous galena, which would leave 

• ffmd vmil idt 1 
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a residue in the shape of a “button*^ of silver after 
the lead had been cupelled off. * 


* Similar confusion prevailed in Europe up till the end of 
the 17 th century. The following* extract from Robert Boyle's 
^‘Concerning the Unsuccessfulness of Experiments" win make 
the point clear. 

’ "Having, upon occasion, had the curiosity not long since 
to visit some mines of lead and other metals, I find that there 
is a great difference^ and discernible even to the eye, betwixt 
the several ores ; for instance, of lead, some of which I can 
show you so like steel, and so unlike common lead-ore, that the 
workmen upon that account are pleased to call it steel -ore. 
which being of more difficult fusion than ordinary, they are 
wont to mix it with other ore, which they call firm -ore, to faci- 
litate the melting of it. And 1 likewise took notice of an ore, 
which for its aptness to vitrify, and serve the potters to glaze 
their earthen vessels, the miners call pottern-ore, and sell it 
{at least where I saw it digged up) dearer than other ore, from 
which it differs both visibly enough, and as the workmen affirm 
in divers other (and those less obvious) qualities ; and yet all 
these ores, after fusion, do pass indiscriminately under the 
name and notion of lead* In which therefore it is no wonder, 
that severer inquiries find a great deal of disparity, 1 remem- 
ber I did not long since cause some lead-ore to be tried^ which 
being the most promising that ever 1 saw, made me suppose 
it might contain some considerable quantity of silver : but 
though it proved so rich in lead, as to yield after the rate of 
seventy pound to the hundred, yet one of. the most export 
artists io Europe could not extract one grain of silver out of 
it ; whereas the lead of very many mines, being skilfully «- 
amined, will leave behind it, upon the test, a proportion of pure 
silver. And though this quantity of silver be not considerable 
enough to make such mines as yield it pass for silver mines 
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Antimony* 

Although there is no direct recognition of anti- 
mony as| a distinct metaU some sort of allusion to it 
as a variety of lead is not wanting. The reason 
why antimony was often confounded with lead is 
that at : first sight stibnite may be mistaken for 
galena. The mineral sauviranjana or nilanjana was 
thus indiscriminately applied both to the sulphides 
of antimony and of lead ( cf. vol. i., pp. 93-95) 
That nilanjana contained a new metal was often 
suspected thougli its nature was not properly under- 
stood. Thus in Rasendra-chudamawi we have “nllan- 
jana, mined with tiksh/^a (cast iron), and heated 
several times yields a superior kind of lead, which 
IS readily fusible and is of mild black colour/'* 

(or, as we are wont to call them mines-royal) because thesilver 
will not quit the cost of extracting it ; yet such mines though 
they pass but for lead mines with the metalist, may appear to 
be mixt mines to the natural ist/who may meet w'ith divers ex- 
periments, wherein the little silver that is in them» may make 
their lead operate differently from that of those ores, which are 
wholly destitute of silver*’' — Edition of 1772, p. 323. 

* Sans, texts, p, 52. The identical distich occurs also- 
in K. R. S. Cf. vol. i. p. 119. Cf. also *'But to detain you no 
longer on this subject, give me only leave to strengthen the 
paradox I have proposed, by the authority of that great and can- 
did chymist Bastltus Valentinus, who speaking of antimony, 
after he hath told us, that there are several kinds of it, and^ 
especially two ; the one more mercurial and of a golden property, 
witnessed by the shkiirlg streaks or beams it ajbjpunds with^ the 
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The preparation known as^ 
Svarnasindura or makaradhvaja. 

As the “law of definite proportion’' was un- 
known to the ancients, tedious processes were 
resorted to for the complete conversion of mercury 
into its sulphide. ^^Makaradhvaja” even at the - 
present day is a favourite remedy with the Hindu 
physicians of the Ayurvedic school.* Let us follow 
the recipe as given in Rasendra-chint^ma/ti : ‘‘when 
quicksilver is killed with an equal weight of 
purified sulphur, it becomes hundred times more 
efficacious ; when it is killed with twice its weight 
of sulphur it cures leprosy j when it is killed, with 
thrice its weight of sulphur it cures mental 
langour ; when it is killed with four times its 
weight of sulphur it removes grey hair and 
wrinkles ; when it is killed with five times its 

other more full of sulphur^ but destitute of the golden nature 
ihat enriches the former ; adds, that there is such a difierent 
goodness betwiitt the several sorts of antimony, as there Is be- 
twixt the several sorts of flesh or fish, which, though agreeing 
in name and, if you please, in nature, do exceedingly differ in 
point of goodness, which brings into my mind the great 
difference which I have found, even visible to the eye, betwixt 
the several sorts of Antimony.” — Boyle's work— l.c. p. 32^ 

If we take the historical meaning of the term “ A yurvedic,* *■ 
the above preparation cannot lay claim to this distinction,, for 
it was unknown at' the time of the Charaka and the Su^ruta 
and w^ introduced into the Materia Medica during the 
Tantric period. 
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weight ipf ^iulphur it cures consumption ; and 
when it is killed with six times its weight of sul- 
phur it is a panacea for alt the ills that flesh is 
heir to. f Now a 5 parts by weight of mercury can 
only tafcte up (1. combine with) 4 parts by weight 
of sulph|ir 5 the excess of sulphur simply sublimes 
off unchanged. In the actual preparation of svar»a- 
sindura (Lit. vermilion with gold) the mercury is 
first ma^e into an amalgam with thin gold leaves 
and then repeatedly rubbed in a mortar with 
sulphur.: During the process of sublimation 
{urmniTvr) the excess of sulphur volatilises off as we 
have already explained and the gold in fine parti* 
cles remains behind as a residue. The lustrous, 
crystallij^^ reddish brown sublimate, which collects 
nearest the source of beat, t has the formula 
HgS. ^ As there is an erroneou.s impression about 
the composition of this drug even among educated 
people in this country' we give below the results 

* uwr u w: 1 
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t Gopaii^rishifa very properly lays particular stress 
upon this point. ' 
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•of analysis of a sample of ‘‘mercury killed with 
-six times its weight of sulphur along with gold/’* 


Identification of metals by their 
colouration of flames* 

Prominent attention should be drawn to the' 
following extract from Ras&r»ava (Vol. I. p- 68 ) 

“Copper yields « blue flame • * • • 

that of the Tin is pigeon-coloured ; that of the Lead is 
pale-tinted” ♦ • • * • ’ 

We are not aware of similar tests being applied 
anywhere at such an early period as a qualitative 
test for metals. 

if 

The age of Bhikshu Govlnda the 
author of Rasahrldaya. 

There is a belief current in some parts of the 
Deccan that our Govinda is no other than the cele- 
brated teacher of tankard chdry a. f If there be 
any historical foundation for the belief Govinda 

<* Percentage of sulphur found 13*89 ; the calculated 
amount being 13*79 : ^ trace of gold could be detected. 

•I- The following Slokas are cited from ^aSkaradigvtiaya 
in support of the above • 

mntr- mi xi^ xi dsroi*. i 

enxK twnfiEfw w im nA w gspsifternf 1 
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should no doubt be placed in the 8th century 
A. D. Apart altogether from the question whether 
at such an early date the progress of chemicali 
knowledge as revealed in Rasahr/daya had been 
attained’ in India, the colophon at the end of the 
work would tell against such an hypothesis (Intro, 
liii). The author distinctly states that he wrote 
his book under the auspices of the king of the 
Kir&tas jind even throws out a hint that he was- 
of the Buddhist persuasion. We have no valid' 
reasons to believe that 5'ahkara, the sturdy cham- 
pion of Brahminical faith and the mighty dialecti- 
cian, whose activity proved the ruin of Buddhism^ 
in India should have sat at the feet of a Guru of the- 
opposite, creed. 

wire: treiwim: aftwiww: i 

fV«!t ^ ni 

TO Prait fTO snronw * • * • 

WTO, verses and 

In the above .Slokas Govindanfitha Muni is stated to be^ 
the preceptor of ^a^kara, the former being himself the pupil 
of Goudapada> who in his turn was a pupil of .Vukadeva^son of 
Vyasa, the well-known compiler of the Vedas. The Govinda. 
n^tha of the text has been confounded by the commentator, 
Dhanapati S&ri, with the Buddhist Govinda. It is scarcely, 
necessary to'tak^ smous notice of the chronological perspec- 
tive of the authc^of the .^atikaradigyijaya. 
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The Mechanical r Physical smtit 
Chemical Theories of the 
Ancient Hindus^ 

{Bv Principal B. N. Seal) 

I propose in this paper to give a synoptic 
view of the meebanical, physical and chemical^ 
theories of the ancient Hindus. A chronological 
survey, even if the materials for it were available^ 
would be here of little account. The origins of 
Hindu natural philosophy in the speculations off 
the Brahma//as and the Upanishadp^ or in the my- 
thology of the Ptiranas, however interesting from 
the standpoint of ‘ cultur-geschicRte^ do not come 
within the scope of the present exposition^ which 
relates to the results of syst?ematic thought as- 
directed to the phenon>ena and processes of Nature.- 
I have therefore confined myself to an account of 
natural philosophy as expounded in the principal 
systems of Hindu thought. The P&ikhya-Patan- 
jala system accounts for the Universe on principles 
of cosmic evolution, the Vai^eshika-Nyaya lays down* 
the methodology of science, and elaborates the con- 
cepts of mechanics, physics and chemistry. The 
Veddnta, the Purva-Mfm&^&, and in a less degree, 
the Bauddha, the Jaina. and the Ch^aka systems/ 
make incidental contributions on points of special 
interest, but their n>ai>n value in this regard is' 
critical and negative. The principal authorities 
followed in this account, -^the Vyasa Bh&shya on 



HINDU CHEMISTRY 




The original constituents and their inter- 
action. Every phenomenon, it has been ex- 
plained, consists of a three-fold intelligible 

Essence^ Energy, and Mass. In intimate union 
these enter into things as essential constitutive 
factors. The essence of a thing (sattva) is that 
by which it manifests itself to intelligence, and 
nothing^ exists without such manifestation in the 
Universe of Consciousness ( ). But the 

Essence is only one of three ■moments. It does not 
possess mass or gravity, it neither offers resistance, 
•nor does work. Next there is the element of 
Tamas, mass, inertia, matter-stuff, vidiich offers 
resistance to motion as well as to conscious reflec- 
tion. ( irtT: ). 

But the 'intelligence-stuff and the, matter-stuff 
cannot do any work, and are devoid of productive 
activty in them^ielves. All work comes from 
Rajas, the principle of Energy, which overcomes 
•the resistance of matter^^ and supplies even In- 
telligence with the Energy which it requires for it.s 
own work of conscious regulation and adaptation. 
i wvfir i 

The Gu;^as are always uniting, separating, 
uniting again. ( 

wr ). Evcr3thing in the world results from 

their pc^ulutr arrangement and combination. 
Varying quantities of Essence, Energy and Mass, 
in Varied act on^ one another, and 
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-through their mutual interaction and interdepen- 
dence evolve from the indefinite or qualitatively 
indeterminate to the definite or qualitatively deter* 
■minate. ( 

BTOwe ). But though co- 
operating to produce the world of effects, these 
divers moments with divers tendencies never 
coalesce. In the phenomenal product whatever 
Energy there is is due to the element of Rajas, 
and Rajas alone ; ail matter, resistance, stability is 
due to Tamas, and ail conscious manifestation 
to Sattva. ( — «ire«n«r i 

5^ fiiwrav; 

dtwifw on i«re*n»r, 

ibid—^ mnu; nmjfiifsnr on ibw- 

*nur ibid ). 

The nature of the interaction is peculiar. In 
order that there may be evolution with transforma- 
tion of Energy, there must be a disturbance of 
equilibrium, a preponderance of either Energy 
or Mass-resistance, or Essence over the other 
moments. The particular Gu»a which happens to 
be predominant in any phenomenon, becomes 
manifest in that phenomenon, and the others be- 
come latent, though their presence is inferred by 
their effect. For example, in any material system 
-at rest, the Mass is patent, the Energy latent, and 
the conscious manifestation sub-latent.. In ' a 
moving body, the Rajas, Energy, is predominant 
(kinetic), while the Mass or rather the Resistance 
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it offers is overcome. In the volitional conscious' 
ness accompanied with movement, the transforma' 
tion of Energy ( or work done by Rajas ) goes hand 
in hand with the predominance of the conscious 
manifestation, while the matter-stuff or Mass, 
though latent, is to be inferred from the resist- 
ance overcome. (iiam%4rmni 
vt arwnvnd'n wiww ). 

The starting point. The starting point in the 
cosmic history is a condition of equilibrium or 
equipoise consisting in a uniform diffusion of the 
Reals. The tendencies to conscious manifestation 
as well the powers of doing work are exactly coun- 
terbalanced by the resistances of the inertia or Mass. 
The process of cosmic evolution ( ) is under 

arrest. ( vwtsiwret asrfiK— Pravachana-Sutra 

6t, Chap. 1. wwtvwf 

4WVW1I W ffh firsw:— ) 

Beginning of Evolution. The transcendental (non- 
mechanical ) influence of the Furusha ( the Abso- 
lute ) puts an end to this arrest, and initiates 
the process of creation. Evolution begins with the 
disturbance of the original equilibrium. How thi^ 
is mechanically brought about is not very clear. 
A modern expounder of the Sdnkhya supposes 
that the particles of Sattva, Rajas, and Tamas possess- 
a natural affinity for other particles of their own 
class, and that when the transcendental influence 
of the PuHi^ ends the state of arrest, the 
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affinity comes into play* breaks up tbe ttflUbrm 
diffusion, and leads to unequal aggregation, and 
therrfore, to the relative (weponderaoce of one 
or more of the three Gueas over the others. Thus 
commences formative combination among the 
Reals, and consequent producdve activity. ( 

e«fN eaWsils: i Chap. 1. 
Sutra 66, firBiefiiB i afWNiiffnt afmNNIir 

nwnStent ^srstriitanat ww i s f a t nwl^e* 

N satq ibid. Sutra i28, Chap. I. 

Formation of wholes or systems— collocation of 
Reals-. — Creative transformation accompanied with- 
evolution of motion ( ) and work done by 
Rnergy (farar) cannot take place without a peculiar 
collocation of the Reals (Gunas.) To form wholes 
or systems ( ), it is essential that one Guna 
should for the moment be preponderant, and the 
others co-operant. And this cannot be without an 
unequal aggregation which overthrows the original 
equilibrium (gglsw, ^yrfksfwt ),— -in other words, 
without unequal forces or stresses coming into play 
in different parts of the system. ( guffwi— ■smejfir i )■ 

wsi nftnmrmi i b ^ gi*nrt gwrm- 

n wrfii I »T gmnn»tiwft i n ^ 

g<wcfimihrwtntreit i m'wiffii on kdrikA i6.) 

The f'ormula of Evolution — Differenti^ion in 
Integration.— Evolution (4f^ir) in its formal aspect 
is defined as differentiation in the -integrated 


5 
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f%9« ). In other words, the process of Evolution con- 
■sist.s in the development of the differentiated 
-within the undifferentiated ( of the deter- 

•minate ( ) within the indeterminate ( ), of 

' the coherent(^[il'^) within the incoherent 
The evolutionary series is subject to a definite law 
-which it cannot overstep The order 

■ of succession is not from the whole to parts, nor 
from parts to the whole, — but ever from a relatively 
'less differentiated, less determinate, less coherent 
-w'hole to a relatively more differentiated, more 
determinate, more coherent whole. That the pro- 
cess of differentiation evolves out of homogeneity 
separate or unrelated parts, which are then inte- 
grated into a whole, and that this whole again 
breaks up bv fresh differentiation into isolated 
factors (or a subsequent redintegration, and so 
on ad infinitum, is a fundamental misconception 

• of the course of material Evolution. That the 
antithesis stands over jragainst the thesis, and 
that the synthesis supervenes and imposes unity 
ab extra on these two independent and mutually 

• hostile moments is the same radical misconception 
as regards the dialectical form of cosmic 

•development. On the S6nkhya view, increasing 

• differentiation proceeds pari passu with increas- 
-ing integration within the evolving whole, so 

that fay this two*fdd process what was an 
-.iacohwent vindc^prminate homogeneous whole 
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.evolves into a -coherent determinate heterogeneous 
whole. 

The different stadia in the order of cosmic 
Evolution are characterised as follows : — 

(i) The inconceivable, the unknowable, the 
formless, of which no character can be 
predicated < ^w), including Prakr/ti, 
or the Reals in a state of equilibrium. 

(a) The knowable, the empirical universe, 
cosmic matter of Experience, things as 
matter or stuff of consciousness ( ftri' ), — 
comprising Mahat, the intelligible Essence 
of the cosmos, evolved by differentiation 
and integration ' within the formless, 
characterless, inconceivable Prak^'ti. 

(3) Individuated but still indeterminate stuff 
bifurcating into two series — Subject-e» 
perience and Objiect-experiencef— compris- 
ing on the one hand the indeterminate 
unity of apperception or the empirical Ego, 
as the co-ordinating principle of the Sub- 
ject-series ( ), and on the other hand, 

the indeterminate material potencies, the 
subtile vehicles of potential Energy (fpnn, 
the ultimate subtile constituents of 
the Object-series (the material world). The 
previous stadium, the cosmic matter of 
Experience (f^, evolves within itself, 
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by differf^ntiation and integration, an 
. individuated but still indeterminate stuff 
^ in two co*ordinated series, Subject and 

J Object. 

>■ 

(4) Determinate stuff ( ) evolved within* 

■ the indeterminate by further differentia- 
tion and integration^ viz», in the series of 
Subject-experience, sensory and motor stuff j. 
and in the Object series, a corresponding 
atomic matter-stuff actualising the material 
potencies in the form of specific sensible 
Energies. The latter includes the different 
classes of Parama^us, the different kinds 
of atomic constituents of different kinds 
of gross ihatter ( )• 

(5) Coherent and integrated matter-stuff, in- 
dividual substances, characterised by 
generic and ^eciiic properties, which* 
however arc ntft rigidly fixed, but fluent 
being subject to a three-fold change and 
constantly evolving, 

wfirfir wir!ftr:-*« 9 njinw, Sutra 44, Chap. III. 

). 

(6) And so the cosmic series moves on in. 
amending stages of unstable equilibrium 

until the reverse course of 
eqailibriatipn and' dissipation of Energy 
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( o c w yfa fU T and vmraMii), which even now 
constantly accompanies the. evolution and 
transformation of E^rgy, completes the 
disintegration of the universe into its ori- 
ginal uhmanifested ground, the unknow- 
able Prakr/ti. 

The order of Cosmic Avolntion according to the 
•snwwr (Sutra ig, Pada 11) is shown below, in a 
^bular form 

Prakr/ti, the unmanifested unknowable ground 


Cosmic matter of experience ( *nPl, fknf ) 


Subject’ series ( wffte ) 
Individuated indeter- 
minate mind-stuff 
(unity of appercep- 
tion, empirical Ego, 
(wfbmt) 


Determinate mind-stuff 
( fidl« ) sensory and 
motor psychoses, etc. 

and spr.) 


L 

Object series ( wfkit ) 
Individuated but in- 
determinate matter-stuff' 
(subtile material poten- 
cies, ( *wnv ) 


Determinate matter-staff 
( fkiN ) atomic and mole- 
cdlar constituents of gross 
matter f ) 
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Coherent and integrated 
inatter<>stu£F ( 

RTin: ) . 

Individual substances,, 
with generic and specific 
characters subject to con- 
* stanit change or evolution 
■ e.g. inorganic objects 
composed of atoms or 
molecules ( tirsiwr ), vege- 
table organisms ( )> 
animal organisms (xflT) 
( vignRjgniOT: WRi: 
wn Su- 

tra 44, Pada III). 

niT ?t4, iive gimufawi:, rrai 1%ip*ti» 

ftrfiiwwr, nnr tli 

TO«if*r , »t TK 

’nwraftsjwr saj?irnfbwvr i (siwwnr, Sutra 19, Pada II.) 

— The usual order givi^n in the Silhkhya 
compendinms is as follows ; — Prak/'/ii, Mahat, 
Ahankiira, — and then the bifurcation, viz. ii 
organs sensory, motor and common sensori-motor 
from Rajasic Ahank&ra, and Tanm&tras from 
T^imasic Aha^k&ra, — and. finally the Pantma»us of 
the Sthdla-Bhfitas. 

The conservation of Energy (and of Mass) — the 
transformation of Energy ': — , 

The Gu^ (Reals),. Uiptigh assuming an infinite 
diversity of -fort^ powers, camneither be created 
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nor destroyed* The totality of the Mass (Taiilas)i 
as well as of Energy (Rajas) remains constant, if we 
take account both of the manifested and the nnmani-* 
fested, the actual and the potential. But the indivi- 
dual products of the evolutionary process, the con- 
crete phenomenal inodes resulting from the combin- 
ed action of the original Mass, Energy and Essence, 
are subject to addition and sobtraction, growth 
and decay, which are only due to changes of <*nllp- 
cation, and consequent changes of state from the 
potential to the actual, (in other words, from the 
future to the present and from the present to the 
past, in a time series,) — changes, , which ate illu- 
sorily ascribed to the Reals themselves. The differ- 
ent collocations of Mass and Energy give birth to the- 
divers powers of things, the various forms of Energy 
which may be classedas like and unlike ; indeed the 
course of Evolution from the Reals conforms to a 
fixed law, not only as regards the order of succes-. 
sion, but also as regards the appearance (and. 
mutual relations) of like and unlike Energies. And 
this transformation is constantly going on, — the 
course of Evolution is not arrested for a moment. 


w 

qwqwraRT ( sqrowiw, Sutra 19, Pada 11 . ) qftwrfirPrwin 
I wM wlWwftrtvwwii 1 ( idid. Sutra . 

{ibid. Sutra 19, Pada II-) {Mwwrw> 
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, -^tra i9»; Pftda H, ) WIW* *iftNiwns# #s: {■Patn.n^li 
^ Sutra 15, Pada IIL ) apfii; nftwnJNn awrewftw 
1 

The doctrine of (Causation, a corollary from the 
•conaerva^on and transformation of Energy the 
princ^le; of collocation — the storing-up and the 
Jiberatioa of Energy : — 

The Sdnkhya view of causation follows at once 
as a corollary from this doctrine of the conservation 
and transformation of Energy. As the total Energy 
remains the same, while the world is constantly 
•evolving, cause and effect are only more or less 
■evolved forms of the same ultimate Energy. The 
sum of effects exists in the sum of causes in a poten- 
tial (otun-evolved) form. The grouping or colloca- 
tion alone changes, and this brings on the mani- 
festation of the latent powers of the Gunas but 
without creation of anything new. What is called 
the (material) cause or sum of material causes is 
•only the power which is efficient in the production 
dr rather the vehicle of the power. This power is 
the unmanifested (or potential) form of the Energy 
set free < 0499 fa ) in the effect. But the con- 
•comitant conditions are necessary to call forth 
the so-called material cause into activity. When the 
favourable combinsUaon or co>operation of con- 
comitants is wanting, there is no manifestation of 
the effect.' Hie .Question isr— what is the aid which 
ebie. concom^bHit. conditions j^nder to the deter- 
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mination (and production) of the effect exisdog in 
ftoteni^ in its material cause ? . First there is the^ 
merely mechanical view as illustrated by some com- 
monplace examples, the manifestation of the 
figure of the statue in the marble block by the 
causal efficiency of the sculptor's art, or of the oil 
in the linseed by pressing, or of the grain of rice 
out of the paddy by the process of husking. In 
these cases the manifestation of an effect is only 
its passage from potentiality to actuality, a 
stadium in the process of evolution from possible 
(future) existence to actual (present) existence 
and the concomitant condition ( vtanfkufiR ) or 
efficient cause ( r^fsiiiarifut ) , the sculptor's 
chiselling, the pressing, the husking, is ar! sort of 
mechanical or instrumental help to this passage or 
transition. undmfiiiwtsHx > m ufit: 

mr I ^ mi fsts: (muu; sisr unvit 
undwr xirniRinini swwh i ( Sutra 1 1.», 
Chap. I. ) wfuarfh; i wiwwmrosfu unfBw 

wuufii i nut ftwnmanuuftwnn; 4f»ur- 
*8im^ vr uouwwror 

■u wwmh*r I ( hnOTfn^-aa^minf, Sutra 129 , Chap. 1.) 

These mechanical examples of the Kapila- 
Sahkhya have the merit of simplicity, but the 
PataSjali-S&hkbya brushes them aside, and ox- 
plains causation on the basis of , the conserva- 
tion and transformation of Fnergy, advancing it 
as the liberation of potential Energy existing 
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^ored up' in a Gu»a collocation, (the sum of 
’’ material causes) the liberation following on the 
action of 'the proximate efficient cause, or con- 
comitant condition ). 

The causal operation of concomitant conditions- 
(efficient causes) lies only in this that they supply 
a physicar stimulus which liberates the potential' 
Energy stored-up in a given collocation. Every- 
thing in the phenomenal world is but a special 
collocation of the ultimate Reals (Energy, Mass 
and Essence). The siim of (material) causes- 
potentially contains the Energy manifested in the 
sum of effects ; and in the passage from potency 
to actualisation, the effectuating condition (the 
concomitant cause,) when it is itself accomplished, 
is only a step in the evolutionary series, .whichi 
adds a specific stimulus, and renders determinate 
that which was previously indeterminate. When 
the effectuating condition is added to the sum of 
material conditions, in a given, collocation, all th^it 
happens is that a stimulus is imparted, which . re- 
moves the arrest, disturbs the relatively, stable 
equilibrium, and brings on a liberation of Energy 
) together with a fresh collocation 
(^i» < 8 fiiNfl it4 ) . ifir qrmWt' 

(lamwiw, Sutra 13, Pada IV.) ww 
^ 'ir5pffqMW*l I fhfinf 

s nqjfty c iqa fti 1 (wrwww, Sutra 12^ 
Pada IV.) V.,. 
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Describing the production of bodies ('organic 
vehicles') for individual souls,, out, of matter of 
Prakrfci, under the indu.ence, of their merit and 
dementi as concomitant condidons, Patanjali 
points put that non-maienal concomitants like 
merit and demerit do not supply any moving force 
or Energy to the sym of material conditions but 
only remove the arrest (the state of relatively 
stable equilibrium) in a given collocation, even as 
the owner of a field removes the barrier in flood- 
ing his field from a reservoir of water. This des- 
cription is intended to represent the superphysicai 
influence of non-material concomitants (or causes)** 
like volition, merit and demerit, etc., but the 
causal operation of a material concomitant condi- 
tion is essentially the same there is the same 
reservoir of stored-up Energy in a given colloca- 
tion, — the same condition of arrest or relatively 
stable equilibrium,— the same liberation of the , 
stored-up potential Energy which flows along the 
line of least resistance ; — the only differencef' be- 
ing that in the case of material concomitants the* 
stimulus which removes the arrest is physical, 
instead of being transcendental as in the case of 
non-mateiial causes like will^ merit and demerit, etc. 

The Vyasa-bh&shya helps us to a clear mental 
representation of the details of this process, being^ 
perhaps the finest example before Newton of the 
exercise of a Scientific Imagination^ and as menior-' 



-76 


«mD!U CHEMISTRY 



able as any .in the whole history of thought 
'{.^ntaining as it does the theory of potentials as in 
a nutshell As the owner of many fields can 
irrigate, ffom a field which is already flooded, 
others of ’ the same or a lower level, without 
forcing the waters thereto with his hands, and 
•merely by making aa opening in the barrier or 
dyke, on hrhich the waters rush in by their own 
force ;-^or further, as the same person cannot 
■force these waters, or the ' earthy matters held 
in solution -therein, into the roots of the rice 
filants, but only removes the obstructive grasses 
;and weeds, on which the fluids of their own 
power enter the roots ; — such is the action of an 
^effectuating condition ( fwlww ) added to a sum 
•of material causes or conditions. 

*w; i (Patan jali 

'Sutra 3, Pada IV.) w 1^ wdift f n fw n aw wvt 

fwsf at fwwnv at wia: mfwww- 

arvfii wmvw tr oiwt fhwpir fnt aiaaviu; 

Chain of Causation— fixed order.-irThe order 
■of involution with the transformation of the Ener- 
gy follows a definite law. The unalterable chain 
-of causes and effects in the phenomenal world illus- 
trates this fixed order. 'But though the cosmic 
•order is one and fixed, it comprehends divers 
■series arising from different combinations of the 
•original ^uwa?,. which constitute subordinate or 
patticulfir laws, of {pause aod e^ect-fawmoi aftatnwrii 
■^g:, Paian^i^ixn 15,. Pada HI. ) 
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What we call the qaalities of things are only 
modes of Energy acting in those collocations. 

nfiiw. irt:— « ^ mswilEiafiiiiEiRC i 
C^mrorar, t*utra 14, Pada III.) fl iHit ^hfm\ nwi- 
sn^;, 'a^l*ns*nnin: 

1 (iSTWiw, Sutra 3^ Pada IV.) And 
these various Energies are sometimes actual 
(kinetic), sometimes potential, rising to actuality, 
and sometimes sublatent, subsiding from actuality 
into sublatency. In fact, the original Energy is one 
and ubiquitous, and everything therefore exists ip- 
everything else, potentialiter a »h n ir aft lfir );. 

without prejudice to the generic and specific' 
differences of things ( ’snmmr . ) Inor- 

ganic matter, vegetable organisms, and animal 
organisms are essentially and ultimately one (eisi^ni^ 
qiftsnftrsi scwf^ 5 >reaf mwvs rmr suit? siwsriirf 

so far as Mass and Energy are concerned, but 
the varied forms of Energy and the generic and 
specific qualities (or properties) of things, which, 
are but n^l^es of Energy, follow a definite unal^ 
terable law in the order of their appearance and suc- 
cession, under conditions of space, time, mode and. 
causality, and hence all effects do not manifest 
themselves at once 

( ibid. Sutra 14, Pada III. ) 
^ irji; ^ im mr; i s’wff «e «qenafl- 

tfh WifwnsH: 1 Nmwf; i>?ar ^ T u nwwi q awnrir- 

Sutra, 15, Pada III. ) 
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Time, 8.pace; and the Causal Series : — 

A Tanmd^ra ^infra-atomic particle of subtile 
4natter) is conceived by our understanding to 
stand in three relations — (i) position in Space 
(») position in the Time-series (tfwrvfvw) 
and (3) poskion in the causal series ( ) 

These three relations- are the work of the in- 
tuitive stage of knowledge as opposed to the con- 
ceptual , ( as opposed to Rftwwnn. ) 
But this is not the pure relationless intuition of 
Reality .( WSiwwmn ) which may be 
termed intellectual intuition, but the intuition 
that imposes its forms on the Real substrate 
( firfSiswirai ) or in other words empirical 
intuition. ?it»wf*ifhtiiipinn- 

ut w ufw^i 1 iwift 

'Sutra. 44, Pada I. ) 

. Inhiiite Time is a nonentity objectively con- 
sidered, being only a construction of the Under- 
standing ) based on the relation of 

antecedence and' sequence, in which the members 
of the phenomenal series are intuited to stand to 
■one another. These phenomenal changes as 
intuited by us in the empirical consciousness 
■lidl into a series, which the Understanding con- 
ceives, as order in Time. The Time’series, 
is a- of the Understanding for 
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xepresenting the course of Evolution. The 
schema, of the Understanding supervene^ on 
4:he phenomenal world as order in time, and hence 
in the empirical consciousne.^s the Time-series 
appears to have an objective reality, and to form 
a continuum. As there is an ultimate and irreduci- 
ble unit of extensive quantity ( ) in the 

-Gu^as or infinitesimal Reals of Prakr/ti, which are 
without constituent parts, so the moment may be 
conceived as the ultimate and irreducible unit of 
this time-continuum as represented in the empi- 
rical conciousness. A moment therefore cannot 
be thought of as containing any parts standing 
.in the relation of antecedence and sequence. If 
ehange is represented by the Time-series, a 
moment as the unit of time may be supposed to 
represent the unit of change. Now all .physical 
change may be reduced to the motion of atoms 
in Space, and we may therefore define the moment 
as representing the ultimate unit of such change 
— viz., th^ (instantaneous) transit of an atom 
{or rather a Tanm^tra) from one point in Space 
to the next succeeding point. Eve n an atom 
has constituent parts (the Tanmatras), and hence 
.an atom must take more than one moment to 
change its position. The motion of that w*hich 
is absolutely simple and without parts from one 
point in Space to the next must be instantaneous, 
and conceived as the absolute unit of change 
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. ( and therefore of time, mn.) If this is held to be an 
irreducible absolute unit, it will follow that what 
we represent as the time-continuum is really 
discrete, ^me is of one dimension. Two mo* 
menu cannot co-ezist. Neither does any series 
of moments exist in reality. Order in Time is 
nothing biit the relation of antecedence and 
sequence, between the moment that is, and the 
moment that went just before. Rut only one 
moment, the present, exists. The future and the 
past have no meaning . apart from potential and 
sublatent phenomena. One kind of transformation, 
to which a thing is subject, is that it changes from, 
the potential to the actual, and from the actual to. 
the sublatent. This maji be called the change of 
mark (anasiivfi.Nl*r) as opposed to change of quality 
( adiuttam ), and the change due to duration or 
lapse of time ( ). The present is 
the mark of actuality, — the future, the mark of 
potentiality, —•and the past, ‘‘of sublateqcy, — in a 
phenomenon. Only one single moment is actnal, 
and the whole Universe evolves in that one single 
moment. The rest is but potential or sublatent. 

^ artwi aw. 

, w aw8% i waai xaRfimwanwmft 

ama aamaniafr • tt warfare; an« ataatl alfna; \ wa 

wffumi aw a. ^ 
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ifwntrt: \ ^ n ^^wiftrn: w: % 

an%irf: i nittrtn^: 

W: I iitiTStriirwqOTir tf«d ircin^: w 
Tirwr: i ?n^*fi ^ ^ftra: TOrm: «iVT?i 

gfTTctu^ wnqSiT ^ wr: w., iw^rfir^^Wl w. i 
iSutra 52, Pada JII.) 

Vijndna-bhikshu points out that this does not 
amount to a denial of Time. It means that time 
has no real (or objective) existence apart from the 
‘moment’. But the latter is real, being identical with 
the unit of change in phenomena ^pw- 

But even this is real only for our empirical 
( relative) consciousness ( ), which intuites 
the relation of antecedence and sequence into the 
evolving Reals (Gu«as), in the stage of ^empirical 
intuition' The ‘intellectual intui- 

tion' ( ) on the other hand, appre* 
hends the Reals as they are, without the empirical 
imported relations of ^pace, Time and Causality. 

Space as extension and Space as position : — 

Space must be distinguished as De^a (locus, or 
rather extension) and Dik (relative position). Space 
(Dik) as the totality of position, or as an order of 
co-existent points, is wholly relative to the Under- 
standing, like order in time, being constructed on 
the basis of relations of position intuited by our 
empirical (or relative) consciousness. But there 
is this difference between Space-order and Time- 
order : — there is no unit of Space a^ pdsitidn 
6 
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though we may conceive. a unit of Time, viz., tin.' 
moment ( ^^ ) regarded as the unit of change in- the 
phenomenal or causal series oi 

Sutra 51 , Pada 111.) Spatial 
position (Dik' results only from tlie different rela- 
tions Vi which the all-pervasive stands to 

the various finite (or bounded' objects On the other 
hand^ Space as extension or locus of a finite bod>, 
De.ra. has an nltim >te unit, being ana- 

lysable into the infinitesimal extensive quantity 
inherent in the Reals (Gu«as) of I’r lo^/ti. 
T?irtrfT»n!?i:~^l3T^TfR^ 1 f^rwr 

irmw??! f^jr-^i^VRTwmTfri ?rw?rr?T 1 

?r5qqw7 i grinn? 

U^v, ^r[ mm: g ?t^S^ 1 

The Causal scries , — The rcl ition of Cause and 
Effect has been already explained. It only 
rc^mains to add that the category of causality is 
mediated through the schema of order in Time. 
The Empirical Intuition first superimposes rela- 
tions of antecedence and sequence on changing 
phenomena (the evolving Gu;eas or Reals) and the 
Understanding out of these relations creates order 
in Timer The Empirical Intuition then intuites 
the phenomenal series of transformations of Energy 
in this Time-order and in so doing, imports the 
relation of cause an* effect into the course 
of Nature, ( 

Sutra 5i, PadaHl J 
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The dissi|.»ation of Eaergy (and of Mass) — thei^ 
dissolution into the formless PrakWti : — Co mic 
Evolution ( ) is a twp fold proces-^^ creative 

as welt as destructive, dissimilative as well as 
assimilative, katabolic as well as anabo'ic 
and and ) In one 

aspect, tliere is the aggregation ^unequal airgre- 
galion) of Mass and Energy, with consequent 
transformation of Energy, resulting in the • reation 
of inorganic as well as organic matter, and the 
genesis of worlds. The successive steps of this 
process maybe described as (i) unequal aggre- 
gation w/th storiiig up of Energy in a certain 
collocation, under a state of arrest ( in 
a state of relatively stable equilibrium ), (2) a 
stiinulu.s removing the arrest, and disturbing the 
equilibrium, and (3) liberation of the Energy, 
moving on to a fresh collocation, fresh aggre- 
gation, arcest and equilibrium. The process of 
the world thus moves on from equilibrium to equi- 
librium, and the result of that process the deve- 
lopment of a coherent determin ite heterogeneous 
whole 

in what is essentially an incoherent indeterminate 
homogeneous whole ( ) 

But there is a second aspect of this evolu- 
tionary process. Unequal a^igregations are un- 
stable, there is a constant tendency in things 
to *gQi back to the original stable equilibrium. 



itie state of uniform equal diffusion of Reals. This 
process is called the resolution of like to like 
^ ), consisting in assimilation and dis- 

sipation, and being the exact opposite of the pro- 
cess of “differentiation in the integrated ” which 
1^'As e^ofved the Cosmos. The collocations of Mass, 
Energy, and Essence are always breaking up, and 
the Energy as well as the Mass, however slowly, 
fkowever imperceptibly, are being dissipated i.c. 
dissolved into the original formless Prakrtti a state 
of permanent equilibrium and arrest, from which 
there is and can be no return, except under the 
transcendental influence of the Absolute at the 
commencement of a new creative cycle. Not that 
there is a destruction of the Mass or Energy, 
hilt a dissipation or dissolution into a condition 
of equal uniform diffusion from which there is 
no return. This is not the phenomenon of kinetic 
Energy disappearing and becoming potential 
or sublatent, for in such clises there is restitution or 
reconversion by natural means. When this reverse 
current of assimilation ( and dissipation ) prevails 
over the current of dissimilation (and integration ), 
the Universe will disintegrate more and more, 
until it disappears in the formless Prak^/ti, its 
unknowable source and ground, (ntwn and 

The Evolution of matter ( XPinftv 
The ultimate constitution of Matter is a question 
of 'the {frofoubdesf infe'fert in thb S^dkhya-P^taS- 





jala system. Three st^g^s clearly .^tand 
genesis of Matter : — (j) the original in|Biji4/fsip,al,^ 
units of Mass or inertia, absolutely hpmogon^pivs ; 
and ubiquitous, on which Energy does work, wboii 
the original equilibrium, comes to an end(H?n^ — 
wnremw), ( 2 ).. The infra-atpmic unit potpqtial^,, 
charged with different kinds of Energy, w;hicb re>. 
suit from the action of, Energy on tbe original anit^ 
of Mass, ( ), 2 nd (3) the hye different classes, 
of atoms, the minutest divisions, of which gross 
matter is capable,, but which . are themselves com-, 
plex Tanmittric systems ( ) 

The first stadium phdt^di is absolutely homogene-, 
ous and absolutely inert, b^ng devoid of all physi-, 
cal. and chemical, characters except 

quantum or. mass eftm'il); and this, 

admits neither of .addition nor of. subtraction, 
can neither be created nor destroyed. The second, 
stadium Tanmatra represents subtile matter, vibra- 
tory, impingent, radiant, etc., instinct with potential., 
energy. These potentials arise from the unequal 
aggregation of the original mass-units in diifer- 
ent proportions and collocations with an unequal 
distribution of the original Energy ( Rajas). ( wwiy 
; far arptain vfk «^»nfiianiii^ , 

afii ata— ^ 

The Tanm&tras possess something more than- 
quantum of Mass and Energy. They possess 
physical characters, some of them penetrabili^ 
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( ); others po«^6rtf ’ ot impact -or pres- 

sure, others radikat heat. Others again capability 
tit visetMS and cohesive attraction. In intimate 
relktloO to’ these physical characters they also 
, possess Ihe potentials ot the energies represented 
i by sound, touch, colour, taste and smell, but being 
subtile matter they are devoid ot the peculiar 
forms whiib these potentials assume in 

^ pattides ot gross matter like the atoms and their 
aggregates. In other words, the potentials lodged 
in 'subtile matter must undergo peculiar transfor- 
< nations by new groupings or collocations -to be 
classed among sensory stimuli,— gross matter 
b^ing supposed to be matter endued with proper- 
ties ol the class of senSory stimuli, though in the 
minutest particles thereof the sen-<ory stimuli may 
be -infra-sensible, ( but not 1- (nfwwfaSQ 

Ydfmn 9 "a aftilfva; » % w tRia!: w^iri- 

sp^rfaWlv: ipai wsawim *mr«r nmrfijfail 
foml maifaaaiiuH<t i) * 

The Tanmfitras, then, are infra-atomic parti- 
cles charged with specific potential energies,— 
first, the potential of the sound stimulus is lodged 
in one class of particles, Tanm&tras which possess 
the physical energy of vibration { afraid ), 
and serve to form the radicle of the ether atom 
( ^lainqania.), then the potential of the tactile 
stimulus is lodged in another class of Tan- 
mdtras, pkrtivles which possess the physical 
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energy of iirtpact or ihechah{c^l 'pr^lsul^ in ad 3 i* 
tion to that of vibration and servb to form the 
radicle of the gas atom (V&yu Porom^itu'' tiext^ 
the potential of the colour stimulus is lodgod iii a 
third class of Tanmdtras, particles which are 
charged with the energy of radiant heat and 
light in addition to those of impact and vibratioh 
and serve to form the nucleus of the light and 
heat corpuscle ; then the potential of the taste- 
stimulus is lodged in other Tanm&tras, particles 
which possess the energy of viscous attraction, 
in addit on to those of heat, impact and vibration, 
and which afterwards develop into the atom of 
water, and lastly, the potential of the smell- 
stimulus is lodged in a further class of Tanmdtras, 
particles which are charged with the energy of 
cohesive attraction, in addition to those of viscous 
attraction, heat, impact and vibration and which 
serve to form the radicle of the earth atom. 

vimirtv' Kwrmm' 

3T3Uiinri<4« rwaff vvrjeiw'fWT: qwiWtw. i wreww, 

Sutra 19. Pada it. 

sp^imr.arfi usj .q*pi<a sii.Tm.’sni 1 in 

Sutra 62, Cbdp. I. ) 

w. vfhdlTOiwi: 

I -MR 

nurwJi ««T(ua: 1 { wiwtw, Sutra 14, 

pada IV.; n<i?ir t *i«janr.R‘ WT’mflrnam 





jtic wwiromi: ftrt w n i n i .wfc , ?i«r 

^;iw(T*itifT»it ^n^imiwrt ^s«: ilw if,'»T?WnRTf5: i 

fwit 51^: ?N: »nnwra,ifif: 1 'W *ii 5 «wrr«- 
wf mu: SI«k <mqrmi^: 1 

firtliwfim remarks :— ^ JsM 'i® ftww: *imift- 
3jrrw ^:3n: ^fmfrnrt^srmc ^ 1 ( ®^innfMr, 
Sutra 14, Pada IV.) 

Before explaining the genesis of atoms, it is 
necessary to say something about A'l:&fa. which 
is the link between the infra-atomic particles 
(Tanm&tras), and atoms (Param&«us). \\&saL 
corresponds in some respects to the ether of the 
physicists, and in others to what may be called 
proto«atom (protyle) In one aspect A'^kara is 
all’pervasive ( Pm ), and devoid of the pro- 
perty of impenetrability which characterises 
even the infra-atomic potential units (Tanmatras). 
In another aspect, A^k^ra is described as having 
originated out of the mass or inertia in Prak^-fti 
(Bhiitidi) when the latter became charged with the 
first potential vibration ( the sound< potential ). 
Vijnana-bhikshu in the Yoga-V6rtika boldly tackles 
the difficulty. A^kf^ra, he explains, has two forms, 
original and derivative, non-atomic and atomic. 
The original A'lcflra is the undifferentiated formless 
Tamas (mass in Prakr/ti, matter-rudiment — Bhutadi) 
which is devoid of all potentials, and is merely 
the, all-pervajsive seat or vehicle of the ubi- 
quitous prigm^^ ^ergy •( Rajas ). This Alcaja 
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mmt not oe confounded with vacuum, which is 
jperely negative ( — un-occupiedness ), 

^ough it must be conceived as all-pervasive, 
occupying the same space as the various forms of 
gross matte r (q sn*ifi w n t — w wmt 
and therefore devoid of the property of impene- 
trability ( dlJRtrfww ) which charac- 

terises atomic matter. But when the original 
equilibrium ( wwtww ) comes to an end, unequal 
aggregations form collocations in different groups 
and proportions of the three Gunas. 

swroro and dfarnifro)- 
The transformation of Energy now begins,— work- 
ing on a collocation of mass (with Essence), 

it first gives rise 
to the sound potential ( nftwfn — 

) and the atomic Aicira ( proto-atom, 
protyle ) is but an integration of the original 
unit of mass charged with this vibration-potential . 
This vibratory < or rather rotary ) ether-atom 
( ) is integrated, limited ( ) and as 

such cannot occupy the same space with other 
( subsequently integrated ) atoms. But this proto- 
atomic integration of A kara ( qrnSrrqfm ) is formed 
everywhere, and itself residing in the ubiquitous 
non-atomic A'^kAsa ( ^iK^rqrrsi— ’wqrni^trwrqrm ; forms 
the universal medium in which air or gas atoms, 
light and heat corpuscles, and other atoms move 
and float about. ( ft? ’^qrm 
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fir^fw^, irtwirtir Sutra 40, Pada III. ff 

I m 

w^fiiniSr lA 

?Tinr 

(F«f*rf%i^, ^rrir^ffir^', Sutra 40, Pada III.) 

The genesis of the infra^atomic unit-petentials 
{Tanmatras) and of the atoms,. 

The subject of the genesis and the structure 
of the Taninitras and the Paratnanus wras a fascinat- 
ing one toti::sj ancient thinkers, and a <vide 
divergence of views prevailed. I will here notice 
several typical vie vs : — those of the Vish;iu Pura^ia, 
Pararara, Patanjali and a certain School of Vedan- 
tists reported in the 

I. A famous passage in the Vishnu Puriwa 
explains the genesis and the structure of the 
Tanmdtras and of the Bhutas ( Param&itus ) in 
the following manner : — 

The fir-t Tanmitra originated from the rudi- 
jnent-mAtter (Bhuladi), the individuated but still 
indeterminate potential-less Mass in Prakr/ti, under 
the action of Energy ( ^f?:nnfraF=n — 

Sutr;i 62^ Lh. by a process of disintegration and 
emaiiaLian ( hrff — tr^FiT^f^rrm: — sjnisrin^r, 
Sutra 14, Pada lV^ aiftmi 
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oa PaiaSJaffs Sutra. — 

etc.) in the menstruum, or surrounding medium 
of the unindividuated Cosmic Mass ( Mahat ) 
( infifTOT; ). • ’ 

This first subtile matter, the first result of 
^Mass-disintegration' and Energy-transformation, is 
charged with the sound-potentiab the potential of 
vibration or oscillation ( ), It is called 
the sound-potential ( >. 

This is typical of the genesis ( and structure) 
of the other Tanmatras (kinds of subtile matter). 
In each of the remaining cases* an atomic Mass 
charged with actual specific energies ( } 
disintegrates and emanates, and thus evolves a 
form of subtile matter (a kind of Tanm&tra) under 
the action of Energy, and always in the same 
menstruum or surrounding medium^ —that of 
Bhutadi, the super-subtile. Each kind of subtile 
matter becomes charged with a new potential in 
addition to the potentials already evolved. The 
genesis of an atom, a Bhuta-Paramdnu, is a quite 
different process. Here the unit potential (Tan- 
mdtra) receives an accretion of Mass, and by a 
sort of condensation and collocation evolves an 
atom (Bh 6 ta-Parama 72 u). 

The genesis and structure of the TanmAtras and 
the BhutJ.-Pcirama;2us are w irked out below : — 

[. The super-subtile individuated Mass (rudiment- 
matter (Bhutadi), under the action of the 
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original Energy disintegrates and . 

emanates ( ) in the menstruum or sur> 
roujnding medium ( ) of Mahat, cos- 

mic super<subtile Mass, and evolves a form 
of . si^btile matter ( JTOia ), which becomes 
charged with the sound-potential ( vibra-- 
don-ppte.ntial, )• and is called the unit 

of sound-potential ( ). 

2 . This subtile matter, the Mass, charged with 
sound -potential, receives an accretion of 
Mass from the rudiment matter (Bhut^i) 
and by condensation and collocation 
evolves the Akasa. Bhuta,the atomic Al<^a, 
thft proto-atom charged with the specific 
energy of the sound stimulus (actual vibra- 
tory motion.) ( w-ipirnmi 

nos’ll sm yww I *ram 

firfijai ’^nsrni — ataaifnar or the Vish«u 

Pura^;a’s passage, Sutra 14, Pada IV). 

3. This proto-atom, the atomic A^a^a, charged 
with its actual specific energy, again 
disintegrates and emanates, under the 
action of the original Energy, and in the 
menstruum of the rudiment-matter (super- 
subtile Mass) and thus evolves another kind 
of subtile matter (Tanmtltra) which becomes 
charged with the touch potential (the 

.. potential of impact, or piechanical pressure 
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( wfirar, in addition to £hb sound- 

potential ( vibration-potentiul — ) and 
is called the unit of touch-potential 
( . 

4. Next, this subtile matter^ the mass charged 
with touch ( and sound ) potential / e. with 
the potentials of vibration and impact, 
receives an accretion of mass again from 
the rudiment-matter (Bhdtddi) ^nd by 
condensation and collocation, * evolves the 
V4yu Bhuta, a kind of gaseous matter or air 
of which the atoms are charged with the 
actual specific energy of the touch stimulusj^ 
/.e. with actual energy of impact in addition 
to the actual energy of vibratory motion. 

5 . Next, the atom of Vayu, so charged with 

the actual specific energy of impact and 
vibration, again disintegrates and ema-.* 
nates, under the action of the original 
Energy, and in the same menstruum or 
surrounding medium of the rudiment 
matter ( super- subtile Mass — Bhutadi) and 
thus evolves another kind of subtile matter 
(Tanmdtra), which becomes charged with 
the heat-potential ( — heat-and- 

light-potential) in addition to the impact* 
potential and the vibration-potential, and 
is called the unit of colour-potential 
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6. Now this subtile matter, this radiant 

ntatter, charged with light-and-heat poten- 
tial^ and also with impact and \ibration 
potential, receives an accretion of Mass 
again from the rudiment matter tBlmtadi), 
and by condensation and collocation evol- 
ves the 'IVjas Bhtlta, the lighi-andheat- 
corpuscle. A\hich is charged with tlie specific 
Ener;. y of the colour- stimulus, i c\ rrtcli.ites 
actual heat, and light in addition 

to manifesting tlie energy of Impact (im- 
pingenc}) and of vibration (or om illation). 

7. Next, this atom or liglit-and heat-c or|)uscle 

disintegrates, and emanates as befo e a 
form of subtile matter charged with tlic 
taste potential ( in addition to 

the three potentials already genciated, and 
also with the physical potential of viscous 
attraction. 

8. . This subtile matter charged witli the taste- 

potential and with the potential ef viscous 
attraction condenses and collocates as 
before into the water-atom which mani- 
fests the actual specific energies of viscous 
attrauion and the taste-stimulus. 

9. The viscous water-atom charged wdth the 
actual specific Energy of the taste-stimulus 
disintegrates^ and emanates as before a 
form of wbtile matter charged with the 



HINDU chemistry 


95 


smell-potential in addition to the four 
potentials already generated and also i/irith 
the potential of cohesive alirartion. 

This subtile matter charged with the smell-* 
potential and with the potential of cohesive 
attraction condenses and (ol locates as 
before into the earth-atom, wliicii manifests 
the actual specific Energies of cohesive 
attraction and the smell stinudns 
VijnAna-bhikshu in the^ Yo a-Vaitika briefly 
summarises the Vi^h^^u I’urd/ya process 
as follows : — 

B!itit6di as radicle in conjunction witJi Ma- 
hat produces the sound potential which as"' 
radicle in conjunction wiili Hhutadi pro- 
duces A ka5'a, which as radicle in conjunction 
with Bbiitadi produces the touch-potential, 
which as ra<Iicle in conjunction with bliutadi 
produces V&yu, which as radicle in conjunc^ 
tion with Jbhtitadi produces the colour- 
potential, which as radicle in con-junction 
with Bhdtddi produces l ejas and so on. 

In this brief summary he do*'s not bring 
put the force of (tlu* disintegrating 

process), and the distinction between the 
genesis of subtile and gross matter 
(Tanmatra and Bhfita). 

TERii I 
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II. A iambus passage in Pard^ara takes 
another view of the genesis and structure of the 
Tanm&tras and the Bhuta-Paramawus. Krishwa- 
pada. in the represents the scheme 

as follows : — 

The . Tanm^tras originate from one another 
iHn one linear series, and each Bhiita originates 
^in a separate line from its own Tanm^tra 

(Bhiitddi) 

TOTOTsr Sound-Tanm|ltra— as a radicle or 
j centre surrounded or encircled 

I by Bhut&di generates A^kitja. 

isratTOTV Touch-Tanmatra — as a radicle or 
centre encircled by Sound-Tan- 
matra with A k^A-a-atom as a help 
I generates A^ayu — 

Colour-Tanmfitra — as a radicle or 
centre encircled by Touch-Tan- 
m&tra with Vdyu-atom as a help 
I generates Tejas*— • ^ 

Taste-Tanmatra— as a radicle or 
centre encircled by Colour-Tan- . 
m&tra with Tejas-atom as a help 
generates Ap — 

TOTOT?r Smell-Tanm&tra — as a radicle or 
, * bbiitVe encircled by Taste-Tan- 

m4tra ■with Ap-atom as a help 
“ rates Prfthivi. 
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The gieaesis of a Bh<ita>PataiAanu ( atom> 
from the subtile matter of a Tamh&tra is not here 
so simple as in the view of the Vishnu Pur&na. The 
latter speaks of condensation and collocation, 
but in the passage under reference a Tanmdtra 
is supposed to act as a radicle, as the centre of a 
system, surrounded or encircled by Tanm4tras 
of the immediately higher order in the medium of 
its own Bhuta. 


Thus an atom of Ankara has the following, 
structure : — 


Prakn'ti— Mahat 


(0 

•§ 


-i 

Pk 


/ 

/ - 


fll \ 

rt 

■§ 

^ f 



{ 

s i? 

/ 1 

i 



••I* 






Prak^fti~ Mahat 
An atom of A'kira 

Sbst&'«l»da*Taiun&tra (vftiraUon-potentialji* 
BbMMfUMK) 
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An atom of Vdyu is constituted as follows — 
This takes place within the surrounding med- 
ium of Alcira. 

A^k4ra 



Als4ra 

An atom of Vdyu 

Sp=Sparja-Tanmitra (impact-potential) 

Sb=Sabda-ranm6tra (vibration-potential) 

An atom of Tejas — ^heat-and-light corpuscle 

has the following structure : — 

V6yu 
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An atom of Tejas 

Rp — Rdpa-TanmStra ( light*potentuU ) 

Sp = Spar^arTanm&tra (impact-potential) 

and so on. 

A Chemist will be disposed to push his chemical 
processes into the region of subtile matter. He 
may translate as a menstruum, and ’ETRTV 
as a catal 3 rtic agent. In this case, an atom of 
Vdyu will be considered as generated from the 
impact-Tanmdtra as a radicle, in the menstruum, 
of vibration-Tanmatra, with A‘1c4ra-atoms as a 
catalytic agent. 

EE: eeii*i e^eeheth etopeN eweeiie* 

E*?EEnEEW^fE, SP^EEHEreERl EWnEEETEEfRJ E(EflE(IEI<l 

EI9«ITESt, EE: EITOPEWm EEflntpf ETEit, EEEEEE' 

EWEEnEEia^, ’Ui EIEE E HE IBET H EigEEIEETIH EEEEHEIE * 

EilEtl— and so on. eE we: awE Efta r^ i 

ETETgfir, EWEEEIET ( Ef E <HECE ). 

A slight variation of the above view is ascribed 
to a certain school of Vedantists in the ERtfE^EEf. 

The scheme may be represented as follows : — 

A Bhiita-atom is <evolved by integration (con- , 
densation and collocation. E^jETE^Tt^) from ther 
corresponding ' Tanmdtra (subtile matter). Tljiis 
is . the same view' ais that of the Vishmi purfi^a. 
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The Tanmitras again evolve from one another in> 
a lineal series as in Parirara’s view. But the pro- 
cess of tbis generation is somewhat 'more complex. 
A Tanm,[itra first disintegrates and emanates in- 
a surrounding medium ( a menstruum ) of the 
Tanmitra just preceding it in the order of genesis 
and with, the help of its own Sthula Bhuta as a sort 
of catal^ic, generates the Tanmatra next in order;. 
e.g., the infra-atomic impact particles ( ) 

disintegrate or emanate, in a surrounding 'atmos- 
phere' of the vibratory subtile matter (its^itsiilST)- 
and then with the help of their own atomic in- ' 
tegration Vfiyu, gas, generate the TanmfUra next 
in order, the subtile matter of radiant light-and- 
heat (Ttun). 

III. Patafijali’s view, as expounded in the wtW- 
nTur and at»Drir« ’S is as follows ; — 

(a) The order of genesis of various forms of 
subtile matter (potentialsy : — 

(l) Bhtitddi,the rudiment-matter, original Mass, 
acted on by Ra.ias, Energy, produces the 
sound-potential ( vibration-potential ) <craiT- 

(al TMs subtile vibration^poheetiat, as * ladi- . 

' cliyi.' w^ accretion of redi awt a mme r- 
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(Bhtit6di) condensing and ccdlocating, and 
acted on by Rajas, generates the subtHe 
touch'potential (impact-potential) which 
is impingent as well as vibratory (oscil* 
lating)- 

(3) This subtile impact-potential again, as a 
radicle, with accretion of rudiment-matter 
(Bh^tddi) condensing and collocating, and 
acted on by Rajas, generates the subtile 
light-and-heat potential ( } which 

radiates light-and-heat, in addition to being 
impingent and vibratory. 

1(4) Next, the light-and-heat potential, as a 
radicle, with accretion of rudiment-matter, 
(Bhiit&di) condensing and collocating -as 
before, generates the subtile taste-potential, 
which is charged with the potential of the 
taste-energy, and of viscous attraction, 
in addition to being vibratory, impingent 
and radiant. 

*(5) Lastly, the subtile taste-potential as a 
radicle, with accretion of rudiment-matter 
as before, condensing and collocating, 
generates the subtile smell-potential, wfaich„ 
is charged^ with the poteirijal of the smell- 
energy, and also of cohesive at^^aotioa, 
in aiddUiioit. to being vibratory, iinpiiig«i»t 
and radiant. 
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The order of genesis of the Bhtita Paramd»us» 
(forms of atomic matter). 

The five classes of atoms arc generated as 
follows 

(1) The sound-potential^ subtile matter, with 
accretion of rudiment-matter ( Bhutddi ) 
generates the A"kdja-atom 

* (2) The touch-potentials combine with the 
vibratory particles ( sound potential ) to 
generate the Vayu-atom. 

(2) The light-and-hcat potentials combine 
with touch-potentials and sound-potentials 
(i,e* with impact particles and vibratory 
particles) to produce the Tejas-atom, 

(4) The taste-potentials combine with light- 
and-heat potential'^, touch-potentials and 
sound-poten 4 ;ials(/ c, with radiant, impingeni 
and vibratory particles) to generate the 
Ap-atom and 

( 5 ) The smell-potentials combine with the 
preceding potentiij^ls ^ ith particles of 
touch-energy and A\ith radiant, impingent 
and vibratory particles) to generate the 
earth-atom. 

The A'^k&ia-atom possesses penetrability, the 
Vftyu-atom impact or mechanical pressure, the 
Tejasi-atom, radiant heat-and-light, the Ap-atom, 
viscous 'attraction^ <and the Earth-atom, cohesive 
attraction. 
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Vijn&na-bhikshu in one passage gives ' the 
following scheme of the genesis of the Bhtitas S — ‘ 

A radicle of sound*potentiaI with rudiment- 
matter gives A'^kd/ra^atom (Bhdt&di), a radicle of 
touch-potential with A kiLra-atom gives Vayu-atom, 
a radicle of light-and-heat potential with 
Vdyu-atom gives Tejas-atom, a radicle of taste- 
potential with Tejas-atom gives Ap-atom, and a 
radicle of smell-potential with Ap-atom gives 
Earth-atom. On this view, an atom 

of Alciva^B^Sb) 
of V6yu= { Bh(Sb) } (Sp) 
of Tejas= rBF(Sb)JXSp) Rp 

where Bh=^vrTfir, Sb=sii^?rv*rTai, Sp=s^iT«jnai, 
Rp=tmw-vji(4i, and so on. 

Bhutas and Paramdwus— Cosmo-gene.«»is and its 
successive stages. 

The 'five Bhutas’ stand for a classification of 
substances on the basis of their generic properties 
resulting, as the S^hkhyas hold, from the structur- 
al type of their constituent atoms — a classifica- 
tion more physical than chemical, or properly 
speaking chemico-physical, unlike the purely 
chemical classiHcation of the so-called elements of 
modem chemistry. A Param&Mu, again, is a type 
of atoms corresponding to each Bhuta class, and 
indeed one and the same kind of Paramanu may 
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'«Nnprebend atoms of different masses, if only 
these should agree in their structural type. 

Cosmo-genesis^^a bird's eye view Out of the 
all'pervasive rudiment-matter (Bhtit&di) appeared 
A k&ra (ether), first as a Tanmdtra (subtile matter) 
charged with the potential energy of sound (vibra- 
tion-pot^tial), and then as an atomic integration 
of a mono-Tanmdtric structure (the AlciLra-atoni 
— Nnwntrw) also ubiquitous- and all-enveloping. In 
the next stage we find a new kind of Tanmatras, 
systems qf the infra.atomic vibratory particles, so 
arranged as to manifest a new form of energy, 
"that of impact or mechanical pressure and these 
Tanm&tras (^viiwn^ufui) combining with the 
vibration-potentials ( A^kfira Tanm&tra ) produced 
^ new kind of atom, the di-Tanm&tric V&yu-atom, 
which by aggregation formed a gaseous envelope 
composed of impinging (driving) vibratory parti- 
cles (Vfiyu). Next appeared the third class of 
Tanmfitras, infra-atomic systems of the impinging 
vibratory particles, which by their collocation 
developed a new form of Energy — the energy of 
i^umt he^iUand-light. These Tanmfitras (n^W* 
niWUfil ) combining with the potentials (Tan- 
mdtras ) of vibration and impact, produced a new 
kind of atom— the tri-Tanm6tric Tejas-atom, the 
lighti'aod-heat corpuscle^ which by aggregation 
.enveloped ^ gasMna wgdd in huge flames, 
in tko ne# ^ ftnurth class of 
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Tanm&tras, new and complex infra-^tomic systems 
•of the radiant impinging vibratory particles, 
which evolved the energy of viscous attraction 
as well as the potential Energy concerned in the 
taste-stimulus. These Tanmdtras 
•combining with the three previous ones, gave rise 
to another class of atoms, the tetra-Tanmitric n 
Ap-atom, and the flaming gases were thus preci- 
pitated into cosmic masses of viscous fluid matters 
(Ap). Finally appeared the fifth class of Tanm&tras 
infra-atomic systems of the viscous radiant impin- 
g[ing vibratory particles which developed new, 
forms of Energy— the Energy of cohesive 
attraction, as well as the potential energy concern- 
ed in the stimulus of smell. These Tanm&tras 
•( ) uniting with the other four kinds 

of infra-atomic subtile particles, formed another 
class of atoms, the penta-Tanm&tric Earth-atom- 
Thus the viscous fluid matters were condensed 
and transformed into the Earth-Bhdta, compri- 
sing the majority of the so-called elements 
of chemistry. 

The Por&«as, in their own fanciful way, con- 
ceive that, in the course of cosmic evolution, each 
succeeding Bh&ta appeared within an outer en- 
velope of its immeduRe predecessor, wkh a total 
mass ( or volume f ) a tenth less than that of the 
latter. 
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^TTj: iwfiWRr: I 

II 

TwftnH: II 

wraiq ?j^rf^‘7rTT^% II 
( slokas 72,81 and 82 ) 


Examples of the different Bhutas :— 

1, A^CHva. This is ubiquitous. 

2 , V^yu. Various substances composed of 
di-Tanmatric atoms, — kinds of Viiyu — must 
have been formed in the gaseous envelope 
in the second stage of cosmic evolution, 
out of the proto-atoms of A ka^a. But 
they have either suffered a fresh trans- 
formation into substances of a more com- 
plex atomic strurture, or have dissipated 
into the mono-Tanmatric A k 4 ya, out of 
which they took their rise. The one 
familiar^ example now surviving is atmos- 
pheric air. Water-vapour is but water 
(ApX and smoke, fumes, etc. but earth- 
particles in gaseous diffusion. 

3, Tejas Various classes of Tejas cor- 
puscles, — substances with tri-Tanm&tric 
atortkic sttructare, ^two grades subtler 
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than the ordinary elements of chemistry 
(which are of a penta^Tanm^tric struc- 
ture), — are even now known. ( 

N ^ I aniTW— 

wmi ) I 

First, there is fire, or the light-and-heat emit- j? 
ted by the burning log of wood or lamp (arfar:-^^:- 
Now it is important to note that the 
flame of a burning log of wood (Ysepr) or an oil- 
lamp is not pure Tejas, a pure mass of light-and- 
heat corpuscles. There is chemical union with 
Earth-particles (particles of the hard penta-Tan- 
mdtric substance) acted on by Energy j and then 
the Tejas corpuscles, light-and-heat particles which 
are latent ( absorbed ) therein, come forth as 

flame ( ^tfBra»rffr— 

Sutra iro, Chap.^ V. ) 
Then there is the light of the sun and the stars 
( ) which are flaming masses of 

molten viscous matters ( in| 

Wf!t0r*WT^, ^Bf^c[TmnC8r ) or of molten 
earthy matters ( xTifW^Y^-sH- 

'•nrf^pnrf*!,— iw^Rrr^, Sfitra 13, 
Chap, ill.) There is also ' the lightning, wHcb 
liberates a kind of Tejas latent in the aqueous 
particles and vapours, under the action , of 
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'Energy, in the agime wny as an ordinary fire 
liberates the Tejas latent in the wood or other 
‘fuel. Next there are the stores of animal 
heat derived from the break>up of the nutritive 
material (fJhfnr* ). Lastly there comes the peculiar 
‘form of the Tejas Energy ( radiant Energy ) 
■stored up t in the metalliferous ores and igneous 
rocks which have been formed in the subterranean 
heat. Here Earthy matters are mixed up, but the 
•radiant Energy predominates in the composition of 

the metals (Tlvnnfin^v fttrPr- 

firv. immiivi, 86tra 19, Chap. III.) Aniruddha, 
a late Sdnkhya commentator, notes in reference to 
igneous bodies’ that the greater part of their 
mass is derived from the Earth-Bhfita, though the 
Tejas particles determine the peculiar chemical 
■combination, which produces them ; and this must 
also be his view of the composition of the raetab. 

mv 'iifk (nii% inftl Mfk ) , 

VEW* , vww' ▼r yw twTH 1 Sfitra 1 1 2, 

^p. V.) 

4. Ap. This .viscous fluid of a tetra-Tanmdtric 
structure has but one pure example, viz, 
water, though the various organic acids, 
the juices of hruhs and the saps of plants, 
are suf^xwed to be transformsdioiu of 
wai^ry raddles combined with different 
kii^ of e«i$hy accretions. 
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5 . Lastly the Earth^^tita, the bard fuIU 
formed matter, with its pentaoTanmiltric 
atoms, comprises by far the majority of 
the so-called chemical elements. 

The question is,<^how does one and the same 
Bhuta, of the same formal structure, comprise 
different kinds of elements, with different atomic 
masses, and different characteristic properties ? 
And the answer is not far to seek. The properties 
of a thing are only the energies that are manifest- 
ed in the particular collocations of the three 
Gu«as, — Mass, Energy and Essence ; and a tri- 
Tanm&tric, or a penta-Tanm&tric atom,. i.e. an- 
atom composed of three or of five kinds of Tan- 
mdtras may differ from another of the same class, in- 
respect of the number of constituent Tanmitras of 
any particular kind, as also of their collocation or 
grouping, and therefore in mass as well as in 
generic and specific characters. 

The S&hkhya-P4tanjala conceives the proper* 
ties (or energies) of substances to result from 
the grouping or the quanta of the Tanmatras, or 
the Gu»as themselves, and hence any radical 
differences in substances of the same Bhdta class 
must characterise their atoms, though in an infra* 
sensible form. In the Ny4ya-Vaiceshika, on tiie 
other hand, the atoms of the same Bhdta class 
are afihe in themselves, homogeneous ; and Bie 
vattety eV wihsthiiees cosupn^ndieid^ ifwlsr iStm 
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same Bhlita^us ascribed merely to the different 
arrangements' or groupings of the atoms (ai^:) 
and not of ; their components, for components 
they have no;^e. 

As a typical and familiar instance of the variety 
•of characteristic properties (or energies) that may 
result from variations in accompaniment or group- 
ing, the S&fdchya-P&tanjala points to the various 
kinds of fruit acids and juices, all originating from 
•one and the same Bhdta (water) with different 
accretions of earthy matters ( ^fssiRT ; ). In the 

same way, though we speak of on ly five classes of 
Tanm&tras and atoms, the infinite variety of the 
•world results from the infinitely varied collocations 
of the three original Gu»as, which underlie Tan- 
m&tra and atom alike ( 

iSrtnr: reporting 

the S&nkhya view’ ; 

■¥rw*IWI,S<itra 44,Pada HI.— : ynna n«lit *fiw» 
lSgsifin|WtW'^rni*W: Sfitra 44, 

Pada IV,— nfijttr w: 

{ibid, Bfitra 14, Pada III.) n't ’tTJTTfit 

iroff ( ibid, Slitra 14; 

Pada HI. ) 

iiwiit anv RftfliTtiws vftwwt 1 am wrfctjfafw* 
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WCtl l WI HfWUTH 

<iitzM*rTwreT fiw«ir?t,Ti?r%^wawwnrwT?[ mnw 
nft^RnnTinil iwlw^ i 

nfRirfir 

fw yqgrr^ Twrft: i 

(’TT'I^ftr — On K&rik& x6. ) 

If we take a unint of rudiment-matter (Bhut^di) 
for the unit of mass ( cf. the mass of an electron 
with a charge of motion etc.)/ and represent the 
first Tanm&trabyt, such units, and if further, t,, 
t„ t^, t, units of mass fBhdtadi) be successively 
added at each accretion to form a fresh TanmUtra, 
then the second, third, fourth and fifth Tanmitras 
will respectively contain t^ +tg, tj ^-t^ +t,, t,+ 
tf+tj+t^, and tj+tj + tj+t^+t, units of mass. 

Also the Vdyu atom ( bi-Tanmdtric system ) 
will contain tj-Kt^+tt), i.e. 2ti+t, units of 
mass ; the Tejas-atom ( tri-Tanmatric system ) will 
contain ti + (tx+t*)+(ti + t» + tj) i.e. 8t,+2t,+ 
t, units ; the Ap>atom ( tetra-TanmcLtric system ) 
ti +(ti+t*) + (tj+t*+t,)+(ti+tj+tj+tJ, i.e. 4tj+ 
.3t*+2t,+t* units; andtheEarth*atom(penta-Tanm&- 

tric system), tj+(tj+tJ+ +(tj+tg+t,+t4+t,), 

i.e. 5fr+4t.+3t»+2t4+t, units. 

If t units of mass be added to the first Xanmdtra 
to form the atom of A'lcdra, the latter will contain 
t^+t units of mass. 
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In other words the numbers representing the 
mass'units ( Tamas ) in the diffrent classes of atom» 
( gross matter ) will form an ascending series, viz, 
tj+t, 3tx+2t,+ t|» 4ti+3fi+2t,+t4. andi 

5ti+4t,+3t»+2t4+t,. 

Now if a follower of the Sdhkhya>P£tanjala were 
asked to account for differences among Param£»us 
of the same Bhdta class, he would perhaps suppose 

to vary from «{, to /S,, t, from «<., to 4^, t, fromi 
<, to t^^rom <<4 to )8, and t, from <, to /s,. 

Therefore the mass-units contained in the V6yu- 
atoms of the different possible V4yu s<;bstances- 
would be represented by zx^+t, 2«<.i+i+t, 2«Cj+2 + 

t, 2j3^+t, in A. P. with unity as common 

difference, there being 2(/;.— <,)+i possible Vdyui 
substances. 

The mass-units contained in the Tejas-atoms of 
the different possible Tejas substances would be 
represented by the series, 3*^ + 2 «Cj + <<.,, 3 <i+ 2 «(g+ 

•Cj-f I, 3^1+24, 4- increasing in A. P. by 

unity as common difference, then being 3(4i-<,)4- 
3{4^-«t,)+(i8,— <,)+ 1 , Tejas substances possible. 

The mass^units contained in the Ap-atoms oT 
the different possible Ap-substances would form 
the series 4<,+3•^+2<^+'t« 4ti+3‘«.+a<» + 

<♦4 - 1 ••«44i’f34,4‘S4| 4-44, there being 4/^^— 

^i) 4* ’* (44^«i4)+ * AfHtub- 

stances possible * 
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The mass units container} in ^e Eaf^'a^ms 
•nf the different possible Ea^-substances would 
■form the series in A. P., 5<, + 4^^ 4- 3 «t, + 2** + *t,, 

.5<, + 4<* + 3 *$ + + <, + +'4^,+3fl, + 

there being 

+a(«*--*t4)+b8*— <s)+ * Ear^-substancei^ possible. 

Size ( iiftmNr ).-—As to size or volume, the S&a- 
Ithya accepts only two kinds,— the infinitesimal, 
■which is also without parts (R(V — frcftrt) and the 
■non-infinitesimal, which consists of parts 
Nimw ). The latter varies from the excessively 
■small (the so-called A»us^ Tanmdtras and Paramd- 
«us)to the indefinitely great (WCWITT — 

A'^kira ). 

The Gueas alone are infinitesimal, with the 
■exception of those ubiquitous ones that evolve into 
Akdra-atoms and Mind-stuff and NPi:- 

'Vcn) all the rest of the evolved products (wheth- 
•er subtile or gross matter) are non-infinitesimal. 

VijSdnabhikshu notes that all the Gu»as 
(Reals) cannot be ubiquitous. If this were the 
■case, that disturbance of eqtdiibrihm,, that unequal 
aggregation with unequal stress and sttain, with 
adtich cosmic evolution b^ns, would be im- 
|K>ssible. The Guaas,. which g^ve rise to A^tdca 
and Mind-stuff, must be held to be ubiquitous, 
and this will suffice for the ubiquity bf; f^kriti. 

8 
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( w <^<wwit ?rT fi(ipiirtiE>rai?i Rfw i 

fnr^?r^ i ?r4^i*|t 

^;EivrcEn«i%,< RftHE Ey*riEiE N^nr (.sJtn- 

ETf%*Er, i^.^tra 51, Pada III. ) 

Cbenjical analysis and' Synthesis— Elements 
and Commands. 

' Wbat then is the equivalent in the Sdhkhya* 
P^taHjala^ of the distinction 'between a chemical 
element and a chemical compound, or is there 
none ? .Did or did not this elaborate physical 
analysis and classification of things lead oh to a 
dassificatiOn based on chemical analysis and chemi- 
cal synthesis f These are questions of singular 
interest, the answer to which will disclose -some 
new points of view from which the ancient Hindu 
thinkers approached the problems ,of chemical 
physics and physical chemistry. 

' Aggregates ( )' nfay, in regard -to their 
structure, be- divided into two classe,!?,'(^i) those 
of which the parts are in intimate union and . fusion, 
being lost .in the whole ( ’VgirfffTVEar: ) ; 

and (2) mec^nical aggregates, or collocations of 
distinct and independent parts (^piflrfT 

A substance is:{m aggregate of the/fbrmdtjcim^ 
and may be divided into two classes, (1) tbelBhdtas 
and thmr^'lsomeinc’ modifications ( iiji, 
fyif i HI Tt : ); au^ta) clietnical compounds ( fsTfaw^wi, 




). Chemical- compounds agalin may be 
subdivided into- two classes, (t) those e<nnposed: 
of atoms of the same. dass^ of different 

isomeric modification^ of the^ same Bhdta^ and 
(a) those composed of atoms of different BMta 
classes. In the first case, there is contact between 
‘isomeric’ atoms ( ), in the second 
case between heierogenbous or ‘polymeric’ atoms 
( flr8mfVw-wwt»r h The first contact leads to >inti- 

mate union ( THW 
. fmrr^ iwfit— ) ; (be 

isomeric atoms by a peculiar liberation of'Energy 
( — ^the action pf similars On similars ) 

are attracted towards ,one another, and being 
riveted as it were, form the so-called material cause 
( amw ) of the compound product.' The 
second kind of contact ( that between unlike' or 
^polymeric’ atoms of beterogenepus BhiStfas \ be|^ns 
with a liberation of Energy ( wpirsir, ), w'hich breaks 
up each, of the I Bhfitas, and taking 'patticles 
( or atome } .Pf nuclei or radicles groups 

particles of the rest rovtnd tl|ese Jradicles in 
a comparatively free nr unattached condition. 
In this case, on'e Bh'fita, that which serves to 
furnish „the, radides^ npt necessarily that whh^jh 
is num.etieally or. ^quantitatively " p’redoaitnant, 
gets the .name .of material cause ( ), 

aud (be othem,.. which by their collocation : cause 
the liberation of Energy ( orfmir ). 
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are «JJed efficient causes ( firfiril 

^piwitw RUtH- tlpR* MntfRM M B RWqMI ; luftwrtr- 

on Kdrikd i6. The 

ilKustraJtions given ( via. the Rasas as modifications 
of Ap, water, with Earth*accretions) show that this 
process applies not only to the Gumss, but also to 

the Bfafitas. tnrr srfttv 'ufaw wraraEaTw 

ihikTa' ftiajiK(*ftf«rra on K&tik& 17).— war s^(ww% 
■wft? uifir ) WMaTarrtaTaaaras'silTif- aiwna’ w wp^- 
aftma ^wrfaa^^r on Sfitra iia. Chap. V), wrflwnVT*^ 
anvTsi.iiu^iw wm^Waavn^ iA%rf*TPj[Ts it»Tr 
^WifC^^tniT^aTaar* wrftir 1 (flrwrafim,--inrwwirrwr) 

Aniruddha goes so far as to hold that both 
*isoaierir' and ‘polymeric’ (or ‘heterogenic') com- 
binations are real cases of constitutive contact. 

(i(n!W<ir atftsr* 

on Stitra J13, Chap. V.) But in the later Sdnkhya- 
Pdrtafijala the current teaching denied this - 
(Sfitta I08| Chap V^when fktlia- 
notes— anai O nT ^ wr w* a wrfirfw 

.1 Ti..tc.L:Lt'i;ii;jiCt'^ I Y?OT|3J ( 

But Vesides these tranafonnations substance 
( ) by ‘isomeric’ or ‘hetercf^nic’ 
procesis, cdRieleii^ changes go on in the characters, 
the modaUty, and theetates of substances— changes 
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which are due to ape^ual distribution of force 
(or of ' strese and strain,-^pressure) afoon^ foe 
(iiiiLnps, which ate in foemselves constant ( 

^ ^rer ijcmi wi^.' 

j ’, ' 'i W . ^ ^ ‘ ^ ^ ' •'i V I 

^ nrf sMiii 

tjTtmirT ^ 

tjonwt nwmn^ Sfitra 13, Pada Ilf), 

**‘£ven as the same figure ^1* stands for a 
hundred in the place 0I hundrekl, for ten ip the 
place of ten, and for a unit in the place of unit^”f 

-r- 

« This conclusively grovel fhs^t the decieuit tieiatitla^^as 

familiar to the Hindus when the V)4^*B.hashya v^as written, 
i.e. centuries before the first appearance of ihe notation in 
the writings of the Arabi' or the Gr^o^Syrian Ifitermedfia*' 
ries. Vichaspati, who ccMmepts on the VyAsa»1^4shya, 
composed his Nyiya-Siich£<*lSfibandha in 
t*e. Samvat S98 or 842 A« D. This cannot be S'aka 
for apart from the decisive use of which by this time 

had come to signify the Samvat era, Vdchasp^l's commen- 
tator, Udayan^ wrote the Lakshs^ivalf in Saka 906 — 

IWtT fWj I 

and Udayana, who wrote the Sttrisuddhi on the iTitiiiu^a* 
tfkd of Vidiaapati, could m>t bPte bi^ a dontemparary of 
the huber^ as will tUsp appMr from ihvwation.to S^jnia- 
vati in the openii^ fines of the ?ariruddhi. y$idhad$M^ 
then preceded Udaruna 14s years, and fotve been 
himsdf preeeiM by, the author of the Vy^sarBiiishya by a 
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Noiv the question :isr-<-rin,.tbese«;i|it3c^ . sujbir 
stance^ does the fusioji toke place by iParamiMus, 
or by larger masses (or lumps) f Np^ Param^^^u 
is .. defined tp be the smallest portiop. of any sub- 
stance ^^hich exhibits the characteristic qualities of 
that si^staiice,*^in other words, it Stands for the 
smaliei^ homogeneous portion of any substance. 
It is n^t without parts and therefore not indivi- 
sible, lit is subject to disintegration. In a Bhtita 
or its isomeric modification, the Paramd^u, the 
smallest homoeeneou^ component particle, is un- 
mixed/ and therefore corresponds to the atom of 
modern, chemistry. In a mixed substance 

irqrirq^irTi&’ whether it is an ‘isomeric^ ora ^polymeric' 
compound, the qualities are due to the mixture, 
and therefore its Paramdwu, the smallest homo- 
|[eneou5 particle possessing its characteristic 
qualities, must result from the mixture of the 
Param^/7us(in smaller or larger numbers as the case 
may be1 of the component substances. The Para- 

longer interval stilly for V^chaspati ascribes the Bhashya to 
Veda-Vyjisa liimself ' ( MtSt 

). The internal /ejifidence also /points to the con- 
clusion that the Bh^hya cannot have been composed later 
than the sixth century,— cf. the quotations from Paf^cha^ikha, 
Varshaga^ya, and the Shashthi-Tantra-Sastra, without a 
single reference to I'jsvara-KWshwa — which is decisive. I 
may add that I remember tor have come across passages of a 
similar Imi^rt iii' Buddhist and^ other writings 6f a still 
eariier ^ - 
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m&Hu of a mixed substance therefpre corresponds 
to wbat' we now calf molecule. ( 

RwnjWH— TRiMWR I fif HPweHumia |ii^- 

'SRfiiRinTWHr* TRRfinr?! m Rwrr*W ritoit#!— 
Sfitra 52, Pada III. — »nw- 
^tTRWT R fim^iin* I EfeRtmciTTW: n wun.*i r R r ^ 

•afs^TRT Yfwajrflsft Rnnw*RmrTf»rjnts ? r i fnrnr- 
nxR^nnRl, Sfltra 88, Chap. V. )— That the 
PatramAwtis form molecules rvnit,w) in forming 
subi^ances, is acknowledged by the S&hkbyas as will 
appear from Gau</apada,-'W«rr Ri;Rhirinnn'9l7ar - 
I (wtfRTT, on Karikd 12). Even the Vaije- 
shik^s, with their prejudice against ‘polymeric’ or 
‘heterogenic’ combination, acknowledge that in 
‘polymeric’ compounds the different Bhdta- 
substances unite by their Parama»us (or atoms ), 
though they rigidly insist that in such ’ cases only 
one atom should be regarded as the /radicle’ 

( 'RtrTRTN or ^'atTTHpir ) and the others as 

co-efficient causes (^ftnfi ampR — wnrUfir, e.g. irfpit- 
nr^— nx’ ’'ml ii%^^rrftr«RTR»iT- 

jafTT 

( TnraRt^mMl— where S'rfdhara notes infIpiT 
^irersirtT: and Udayana ■RWRTRt TOITRI^ 



' only in the medheval S&nkhya*P£taBjaI» 
: that lender the influence of the Ny4ya'*Vaireshik» 
doctrine a radk^ dilEereace was conceived to* 
exisif |be^een tte structure (or constitution) of a 
nible<l|ile . compos^' of ‘isomeric' atoms, and that 
of onsicomposed of heterogeneous (or “polymeric*') 
atomal Ih the former case, there was believed to* 

take ^Oe ihtimate union ( trip )> in the latter case, 
oiify a grouping of conifiaratively free or loosely 
attached atoms round a radicle atom ( ), with* 
liberation of Energy ( «wiir,~tRm|nir>** or ftetir) 
and the setting up of unequal strOss and strain' 
( ). At the same time, 

it was of course admitted that this distinction 
• does hot apply to the forms of subtile matter 
( Tanmdtra— ) which could unite in inti- 

mate fusion, whether homogeneous or betero— 
^heous. For exahii^e, the subtile body. ( ijcstli'** 
which b supi^sed ' to be the ' seat or 
vehicle of the conscioui principle is acknowledged 
hy Vij|^a*^hh3csfau to be penta-Bhautic (m |ymiw r ) r 
in;-, btiief words, all the flve Tanmatras serve as- 
ma^eiitd. causey! though fhe gross body (the 
animal organism) b stated to be only a ‘'polymeric'’ 
cbmpc^a with . tho hbrth-Bhdta as radicle or base. 

'"hiti'iijmnifS’ Sdtras ii 
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and 12 , thaj». HI.— -^wt’ ^iajlWv 

«i»»i(WTfir {ibid. Sutra Chap, ift.) 

But in the original S&hkfaya-P&taSjala it ap* 
pears that the production of a new substance, by 
mixture of unKke Bhdtas ( fi rat w r V i p riftw ) was con> 
ceded as freely as in the Ved&nta, and was coh« 
ceived as nowise differing from the formation of 
a compound of atoms of the same Bhdta class. 
The Sdhkhya analysis of all change into traBs> 
formations of Eneigy due to collocations 4n^ 
changing Gu«as, in other words the prevailing 
chemico-physical ( or physical ) point of view, 
naturally recc^aises no distinction between collb* 
cations of isomeric' and those of heterogeneous, (or 
‘polymeric’) atoms. At bottom they are . all collo- 
cations of the Gu«as. Even Vijiidnarbhikshu who, as 
one of the latest expounders of the Sdhk'hya-Fdtah- 
jala, has been most affected by the Vaireshika preju- 

dicie'^ainst ‘polymeric’ combination 
urges that the qualities of a compound substance 
are not necessarily the result of similar qualities in 
the component elements. ( 

tfiir niTa w f*rtir i) 

^sewhere he explains that far from the viw 
vity being independent it is originated 4fid mean- 
tained 'by the combined operation or fusion of the 
different sensory and motor reflexes of the Jiving 
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orgf^s^, )^nd notes ^at the united operation 
of mixed (or miscellaneous^ causes^ where there 
is a fit collocation of matter, offers no difficulty to 

a follower of the Sahkhya-P^tanjala (srrfir'nif??' It 

larnriftwite'aT^ vfir xf’^i 

tnRJt '' TUT^ iTteSt* arT%— Sutra 

32. Chap, II.) In the middle of the ninth century, 
we find V^chaspati instancing some ‘heterogenic* or 
‘polymeric' compositions as typical examples of 

f 

evolutionary change and unhesitatingly 

accepting the substantive character of the products. 
In the Kaumudi he describes the various acids 
and juices of fruits as modifications of the same 
original water in the presence of different kinds 
of earthy accretions. The process is peculiar. The 
water*particle(or atom) serves as a radicle or centre 
of a system, and the different kinds of the Earth- 
Bhiita centering round this as a nucleus become 
the seat of forces, which bring in the development 
of new energies (and ^new qualities, e,j^. tastes) 

in the water. ( 

ir Hc ^rnTT 1 xfn 

xrfr- 

I on K&rikd 16); Vdchaspati 

also points/ out' that different substances may he 
transformed into one and the same substance 
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the production of salt by the cow^ the. horseV . the 
buffajo and the elephant, thrown into the:8alt factory 
■of Sambara in Rajputana or of the flame of a 
candle by the combination of wick, oil and tire. 

( irifmirfir -inr; irftm™: rts i 

»i^T-*rfTnnrirf'nrt R*rrfwf^Trnif 

nrfcmm;, m infhr Rfiri— iro?- 

on -BrTRVli?, Pada iV. Siitra 14.) 

Earlier still, i.e., not later than the sixth century, 
the Vydsa-Bhashya, noting that inorganic matter, 
vegetable substances and animal substances do not 
differ from one another essentially in respect of 
their potential energies and ultimate constituents, 
points out that various bi-Bhautio chemical com* 
pounds of water and earth substances, in the shape 
of saps, acids and juices, are fqund in plants in 
their different parts. 

In other words, bi-Bhautic 

i-. ' 

compounds are here placed in the same category 
as isomeric’ compounds of substances of the same 
Bhiita class, for here the particles, of both the 
Bhutas are regarded as forming the matter 
{material cause— of the smallest homo- 
geneous portions of the compound substances. 

Vdchaspati. naturally interprets this to 
mean separate modifications of- the two Bhdtas. 
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The view of the earlier SiAkfayas that atoms of 
different Bhntas may chemically combine to form 
molecules of compound substances as much as 
atoms of different modes of the same Bhdta comes 
out clearly in Utpala's brief reference to the S4h> 
kbya system in his commentary on Varahamihira's 

VrrhatSamhitR. ( w: Tfwt n^iTirT- 

araftri ?iw irftrrfari rw; ini- 

*rfT S il R W lf« l trftrrfti ( Utpala, Chap, i, S'loka 7 ). 

Chemistry in the medical schools of ancient 
India :~A 8 a matter of fact, long before the fifth 
century, probably as early as the first century A. D., 
the prevailing schools of medicine and surgery 
w'hich were based on the Sfmkhya teaching with a 
methodology derived from the Ny&ya-Vaireshika 
doctrine ( cf. Cbaraka, 54rirasth&na, Chap. I, 
Vim&nasth&na, Chap. VIII— also Su.rruta, Sliri- 
rasth&na, Chap. 1 ) bad founded an elaborate 
theory of inorganic and organic compounds, 
which equally admittid iso>Bhautic and hetero- 
Bhautic combinations. Like the Vedantists, 
Charaka and Surruta held that each of the gross 
Bhiitas t Ma'b 6 bhdtas ) is a peculiar ultra*ehemical 
compound of five original subtile Bhdtas. In this 
sense, every substance is penta-Bhautic, but for 
purposes of chemical analysis and synthesis, i. e. 
considered with reference to the Mahdbhdtas, all 
substances in their chemical constitution, belong to 
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one -or other of the following d&ssee'';'' -Mcmo- 
Bh&utic, bi'Bhautic^ tri-BhaOtic, tetra>6hautic> azk4 
ipe«ita»Bhautic. Compounds of different ^dtas, 
agiEun, may combine to form more complex substan- 
■ces, and these in their turn, higher compounds 
still, and so on in progressive trandorniRtion, as 
is more specially the case with organic substances 
and products. 

Physical characters of the Bhdtas: The pre- 
vailing physical characters of the different Bhmas 
and their isomeric modes are enumerated as 
follows. 

Earth>substances — Heavy^ rough, hard, inert, 

: - . dense, opaque, exciting 

the sense of smell. 

>11 

Ap-substances— Liquid, viscous, cold, soft, 
slippery, fluid, exciting the 
sense of taste. 

Tejas-substances— Hot, penetrative, subtle, 
light, dry, clear, rarefied, 
and luminous. 

V&yu*substances— Light, . cold, d-ty, tmnSparent, 
rarefied, impingent. 

i^k&ra-substances — imponderable (- or light ), 
rarefied, elastic, capable of 
sound ( vibrations ). 

< w hr: tfftsr nar iXi 
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WIR'infT I ftTT^ ^ *WTO- 

anfjr Vi'niiTfiT i «Kf »*f WJi^*P«TO»TfT 

I — Charaka, S'&rirasth&na, Chap. 26 ^ 
compare .$ufrvta, S^itrasthana, Chap. 41 ). 

'Charafca points out that the primary qualities 
or specific, physical characters of the five Bhutas 
are tactile qualities, t. e. sensible to touch, e. g. 
hardness { or roughness ) for Earth, liquidity ( or 
yielding to. pressure ) for Ap, impelling or moving 
force ( pressure ) for Vayu, heat for Tejas, and 
Vacuum ( non*re.si8tance, penetrability ) for A'ica.ra. 

rr* fiBy’ aisiTWiwi n t 

Charaka-S^rirasth&na, Chap. I ). 

( cf. the elaborate enUmeisalion of physical charac> 
ters quoted, ,in Vijndna-bhikshu, Yoga-Vdrtika, 
Sdtra 42, Pada J j — ^also .Varavara's commentary 
on Tattva-traya, Achit-pcakarana ). 

The Mahd*Bhdtas— miechanical mixtures 
Surruta no^e^ that each of the gross Bhdtas ( Maha- 
bhutas } is found mixed up with the other Bhdtas ; 
— c. g., the.Ma^hhdto Akd^a is the receptacle (or 
vehicle) of' aity KeaUan^-light, , and ^^er.yapour ; 
the 'hldhd^hf^ Vdyu, of water-vapour, light^and 
heat, ind eken line particles of Earth held in 
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suspension ) the Mahabhiita .Tejas* of earth«parti- 
cles in the shape of smoke, and also water-vapour. 

( ^RaftzajT'prfWT^ TffwifaTirrf^ ^Su^ruta 

S^drirastli^na Ch«p. I.) *nn)T VTT^rqTt J 

iirir^arf7 l — -Dalvawa on Su.rruta, loc. cit. ) 

Mono-Bhautic Earth-substances : — Charaka and 
SuiTuta regard the following as Earth-substances — 
Gold, the five Lohas ( silver, copper, . lead, iron 
and tin ) and their ‘rust', .arsenic, orpiment, various 
mineral earths and salts, sand, precious stones. 
(Charaka, Sutrasth£na, Chap. I. Cf. ^so.Surruta, 

Sutrai^thana, Chap. 1 infqirT: ^iref9lt^l|FiiPT:r 

fin*T^*[vnwT^: I ^ vw 

f lTirr« 

. , I 

Dalvaisa on Surruta, loc. cit. ) 

The salts include common salt, saltpetre etc. 
Sus'ruta mentions the alkalis, boraa, .natron, 
Yavakshilra .( carljonate of potash ) etc. <. ' i . : 

Of these Earth-sdbstances, some- were known 
to be compounds, e.g. the chemical salts of the 
metals, ' colly rium etc. Su.rruta describes the' ^pre- 
paration of ' the metallic salts. The leaifes of the 
metals were pasted over with the. saltspahd then 
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roasted ) ( Cbikits&sth^Qa, Chap. to). 

These in||tantc salts are ' therefore mono>Bhautic 
Sturata also gives the prepara- 
caustic alkalis. (Sdtrasth^a, 

JVp*sii$8tat)ce8, simple and compound : — 

:.SurFu^, following Charaka^ enumerates various 
-classes Ap-substances ( ) as follows : >- 
•watei'S, a<Sds, milks, curds, butters, oils (vegetable 
-as Well u animal), fats, honiest Eholasses, alco- 
..holic liquors, urines etc. 

Pure Ap ( Mahabhdta ) is tasteless and the 
six tia^esr are developed when the Mahdbhuta 
A.p enters^ ' into combination, mechanical or chemi- 
cal^ with other Mabdbhdtas. , Surruta notes that 
various kinds of Earths are dissolved in the waters 
of different localities, and where the particles 
so dissolved are predpminantly Earthy, the water 
tastes -a^id or salt, — whei^ predominantly watery, 
•the resulting taste is sweet, ~ where the l^rth 
(particles are mixed up with Tejas, the water tastes 
,pnngeiit or bitter etc. Such is the case with mecha- 
ni<cal raikttires. 'In the case of bi-6hautic or tri- 
Bhautic compounds Chacaka mentions^ that sub- 
stances with Mahdbhttfa Ap predominating in 
their compoiHitij^ taste sweet ; with Mah&bbtkas 
predominating, acid ; with 
A# Tejas predominating, salt j with 
'fejas predominating, pun- 


Earth-con|pound$. 
tion of mild and 
Chap. IS 1 ' 
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gent; w^h Mfi^^bdtas Viya and A^lisKsa 
tnmatfng) bptier f fi|tat>dbhdtia Vji^'aiid 

Earth pre'd^inating. a^driogc^ ( Cbarah^ 
sthdna. Chap- . Su^ta, Sdtrasthdna, 

Chap., 42 ^;\ ' .’ : 

In fact i^iCh th|$ ^icceptipn’of Sami|aV waters^ 
whidi mechanical raixtiir^,. or rather ljKduii(;ms« 
all these Apxsttbsiahcea are oT|ganic prodiida, 
and, as such,, pen^-^autrc, tV e-. cc^p<^^e4 of all 
the five '^ahdbhdtat^ and the parilcular *iiaste' 
which is develc^ed depends on die relajtive pfo* 
portion of the Mahdbhdtas, and the predonwiance^ 
of one or more of them in the penta*Bhabtic 
compbund in quesdon. 

Qualities of Compounds, — The isomeric modes 
of each Ma^dbhdta have specific coloura,. tastes 
etc. due to their structure, u e. the arr^gement 
of their atoms, and the physico^chemics^ charac> 
ters of contpounds whether of the samd or of 
different Malsiybhdias result from the odj^ation 
in unequal propoitkm of the different forces 
latent in the atoms of the componmat substances. 
Charaka. adds that the varied forms ( textures ) 
and colours of. drgmuc tobstances, whether vege- . 
table or animal, arp derived, in the same , way, 

ipr w T n 1 
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Su^ruta ignores Charaka’s distinction between 
Mahdbhiita and subtiie .Bhuta, and views every 
substance as in reality penta>BhautiC|^ and it is 
only the .relative predominance of a "particular 
Bhdta or Shiitas in any substance that deter- 
mines its J ■ ' class. ( 

1 'erfircrawt 

xi wfW xtt , T?* w^si# Tsr* x^' 

1 Surruta, Sdtrasthdna, Chap. 41 ). 

The e:^nt Charaka and Susruta— Succession 
mi medical authorities ; — 

The extant Charaka and Susruta, the sources 
of our present information regarding the progress 
of scientific" knowledge in the medical schools of 
Ancient India, are both redactions of original 
authorities. The extant Charaka is a redaction by 
Drtdhabala of the genuine Charaka Samhitd, 
which was itself a redaction by Charaka of the 
origind work of Agnivesa, gthe disciple of A'treya 
Punarvasu as distinguished from Krishndtreya and 
.Bhikshu A^reya, also w)^>known medicd autho- 
rities. The extant Surruta is a redaction by 
Nftgirjuna of an original work ( Vrrddha Surruta )- 
by Suirata, the disciple of Dhanvantari. That 
Charaka preceded Sorruta is almost certain., 
tjdgflriunia was' probably ^rlier than Drrdhabala. 
This Ntfgdr|unR'ls ^Iteved to havei been the author . 
of a cptnipfata!||r gn 'Pataiii^'s .Mdidbh&shya (vide 
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BhojavWtti and Chakrapini), and was’ probably 
identical with the alchemist N4g£rjuna (Siddha 
N4gdrjuna ), the metallurgist N£gfirjuna { author 
of a treatise on metallurgy, Lohas'kstra ), and the 
Buddhist N&g4ijuna, author of the M&dhyamika 
sdtravritti. Charaka and Su^ruta continued tO' 
receive additions after Dr/dhabala and N^g^r- 
juna, and even after V&gbha/a, but the whole of 
the extant Charaka is probably much earlier than 
the commentator Chakrap&«i, and the whole of 
the extant Su^ruta earlier than Dalvana, the 
commentator, and Madhava, the author of Rug- Iv 
vinbchaya. The extracts in V4gbha/a make it 
certain that the passages I have quoted or shall 
quote from the Sutrasthana and S i&rirasthina of 
Charaka and Su^ruta cannot be later than the 
sixth century of the Christian era. 

Preparation of Chemical Compounds,— The 
knowledge of chemical compounds and of their 
preparation continued to make ' progress in the 
Charaka and Surruta Schools. The great metal- 
lurgist, Patahjali, in his treatise on Metallurgy 
( gave elaborate directions for many 
metailurgic and chemical processes specially the 
preparation of the metallic salts, alloys and amal- 
gams, and the extraction, purification and assay- 
ing of metals. Probably it was Patanjali who' 
discovered the use of the mixtures called Vi</as, 
which contained aqua regia or other mineral acids 
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in potentia. Unfortnnotely PataSjali's magnum 
•p^us appean tk> btvs been lost, but extracts from 
it are ^qoea% ftwad in mediaeval works on 
Medtcii^ and 'Ras6yaba, which leave no doubt 
as to .i& mbarkable acientific value! The nietal- 
tufgiat iK^gkijana advanced the knowledge of 
•cbemimi ^’’’H***’**^^ ^ preparations of mer* 
cuty. frfae Harshacharita, in the seventh cen- 
tury, rr^es a fable coneernhig this Ndg&rjuna, 
and speaks of him as a friend and contem- 
porary of S&tavihana. The relative priority of 
Patafijidi and Ndgdrjuna is a vexed question in 
the history of metallurgy. That Ndgdrjuna's Loha- 
rdstra was earlier than the final redaction of 
Patafijali «^1 appear from the following circum- 
stances Chakradatta in his summary of 

Nigdrjuna mentions that the chemical process of 
testing pure iron must be repeated twice before 
it can be regarded as decisive, whereas Slvaddsa 
Sen’s estr^t from Pat^Pljali shows tiiat the latter 
dhected the process to be repeated seven times ; 
(a) Pate&jali in the Abfaraka-vidhi (mica operation) 
adds mercury,, which in this particular operation 
is wanting in Nflgdrjiina's recipe ( cf. Chakradatta, 
and Patafijali as reported in the Yogaratnfikara* 
samuchebaya ) ; and (3) .Ndg&rjuna is quoted in the 
> earlier coo^atioas, PatafijaK in the later. 

Early ih t^e sixth century, Varfhat^ira in the 
^#'<ba|t ! gives several preparations of 
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cements or powders called Vajra*lepa, ‘'cements 
strong as the thunderbolt;*’ and. there was ample 
use for these in the temple architecture of the 
Buddhist period., the remains of which bear 
testimony to the adamantine strength of these 

metal or rock cements. ( tj j ’ 

ifftwiv fwur'T mr*RroyuL;iwi t 

Chapter 56, /bid ). Var&hamihira also alludes to- 
the experts in machinery fSmVT: ) and the 

professional experts in the composition of dyes and 
cosmetics Ch.i6, also Ch.15). I would 

also refer to the interesting. Chapter on cosmetics 
(Ch. 76) where Var&hamihira gives various recipes 
for artificial imitations of natural flower scents as 
of the essence of Vakula, Utpala, Champaka, 
Atimuktaka &c., arranges compound scents in a 
sort of scale according to the proportions cf cei^ 
tain ground essences used in their preparation, 
and determines by the mathematical calculus 
of combination ( sifesi Millie ) the number of 
variations of the different notes in this scale. 
To these classes of professional experts were 
due three of the great Indian discoveries in the 
chemical arts and manufactures which enabled 
India to command for more than a thousand years 
the markets of the East as well as the West ..and 
secured to her an easy and universally recognised 
pre>eminence among the nations of the world in 
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-manufactures and exports:— -(i) the preparation of 
fast dyes for textile fabrics by the treatment of 

natural dyes like Manjish^M with alum ( 

hnd other chemicals {e.g, sulphate of iron) 
also cov^dung,(cf.the“cowdung substitute*’, Roscoe) ; 
(2) the extraction of the principle of indigotin from 
-the indigo plant by a process which however crude 
is essentially an anticipation of modern chemical 
methods ; . and (3) the tempering of steel i% a 
manner worthy of advanced metallurgy, a process 
to which the mediaeval world owed its Damascus 
swords. It was this applied chemistry much more 
than handicraft skill which gave India her premier 
position ^n the middle ages and earlier ( indeed 
from Pliny to Tavernier ) in exports and manu- 
factures ; for in handicraft skill as in design and 
woricmanship, great as were her merits, India 
came to be surpassed by her disciples China and 
Japan. 

The Vasavadatta ani!l the Darakum&ra Charita 
in the sixth century allude to the preparation of 
a mass of Axed or coagulated mercury (iTlT^- 
fiwy W ; a chemical powder, 

the inhalation of which would bring on deep sleep 

or stupor ( ) ; a chemically 
prepared stick or wick for producing light without 

fire ( «ir— ; and a powder which 

Uke drugs or curare, paralyses 
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sensory and motor organs ( ftiw 
— ). V«nda 
< circa 950 A. D. ) notices the preparation of sul- 
phide of mercury ( i.<l iwi*ivf ) composed of one . 
part of sulphur, and half its weight of mer* 
cury ^ and also of cuprous sulphide (q's fklllWl)..., 
Chakrapa»i ( circa 1050 A. D. ) mentions the pre- 
P^tion of the black sulphide of mercury, **by 
taking equal parts of mercury and sulphur". 

The Rasar«ava ( circa 1200 A. D. ) notices tjjje 
colours of metallic flames, probably after Pataiijali ; 
e. g. copper gives blue flame $ -tin, pigeon- 
coloured ; lead, pale ; iron, tawny ; blue vitriol, 
red. It may be noted that the Rasdrwava regards 
mercury as a penta-Bhautic substance. 

The Rasaratna*samochchaya divides the mi- 
neral kingdom ( Earth-substances, simple and 
compound ) into the following cla.sses (i) 
The eight Rasas, mica, pyrites, bitumen, 
blue vitriol, calamine, etc. (2) The eight Upa- 
rasas ( useful in operations of mercury), sulphur, 
red ochre, green vitriol, alum, orpiment, realgar, 
collyrium, and medicinal earth, to which may be 
added the eight Sddh4ra»a Rasas, sal-ammoniac, 
cowrie, cinnabar, rock vermilion, etc. (3) The 
gems, diamond, emerald, sapphire, cat’s eye, sun- 
stone, moon-stone, peari, etc. (4) The metals. 
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goM, silver, iron, copper, leaii, tin, imd the alloys — 
brass aitd bell«inetal. Other Earth«substance» are 
six salts, three alkalis, mineral earths, and several 
poisons ( cf. voh I, pp. 32-98 ). 

Clul^eal compositions and decompositions — 
metalltsgic processes.— -In these writings, we 
frequeoitiy come across instances of chemical 
compo^on and decomposition, by processes, 
more or less crude, of calcination, distillation, 
suhUmttion, steaming, fixation, etc. ( MUfKljw. 

nrmnWT, tupt, ursinT etc. ) e. g. the pre- 
paration of perchloride of mercury by taking 
common salt and mercury 

; of sulphide of mercury 
by taking sulphur and mercury , of 
, Sindfira from lead ( ^nnjiiraS(— Amara- 

kosfaa ) ; — of the medicinal compounds, Svarea- 
sindfira and Rasasinddra, with mercury, sulphur 
and gold, where goldt may have been fancied 
to influence the resulting compound in some 
mysterious way, either as a Mynamic’ or as a 
catalytic also the extraction by chemical de- 
composition of mercury from sulphide of mercury 

—vide ’nmfvgilf ) ; of copper froni 
sulphate of copper ( mg, WW ) by heating this 
substance with one-fourth of its weight of borax 
; ( Rasan^a-samucbchajm, — cf. Bhdvaprakdra, wv* 
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wr? > from cRlunine ( CTw—RasArwRva ) ; ; of 
copper from pyrites ( mfUM, finnr, etc-^ 
Ras^oava, ( though the golden pyrites were 
supposed to be a ' sedii-metal of gold, contain- 
ing some gold along with the essence of ct^per)*-;, 
the purification of mercury by repeated dlstillai^ 
tion from lead and tin with which it is used 
to be adulterated in the market. . The , |rarious 
n^tallurgic processes descried are — ex^^ction, 
purification, killing (formation of oxides, cM^des 
and oxy-chlorides for the most part catcinatfbn, 
incineration, powdering, solution, distillation, 
precipitation, rinsing ( or washing ), drying, steam- 
ing, melting, casting, filing, etc. to all which each 
of the known minerals was successfully subjected 
by the use of apparatus and reagents and the 
application of heat in different measures ( VTUTW — 
uudiTTmir— and wfomr ), — methods which, if 
often crude, especially from the absence of inde- 
pendent and isolated mineral acids, were yet in 
several instances remarkably simple and effective, 
and which, after all by the use of various Vidhs 
potentially containing mineral acids ( aqua regia, 
sulphuric acid, hydrochloric acid, etc.) virtually 
accomplished the practical ends kept in view. 
To these were added several special processes 
for mercury ( e.g. Asation ), bringing up the 
number of* mercurial operations to nineteen.. 
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It may be noted that the mixtures called "Vidi.s, 
which potentially contained dilute mineral acids, 
were regularly employed not only in killing the 
metals ( forming their oxides and chlorides ), 
but— whait is of fundamental importance — for pur- 
poses of Chemical decomposition of metallic salts, 
-etc. and the extraction and purification of metals. 

Organic Compounds. — Organic Compounds are 
■either vegetable or animal substances, (^isrc 
The molasses^ the fermented liquors, the 
saps and juices of plants, fruit acids, vegetable 
ashes and alkalis together with the tissues of 

plants, are vegetable compounds ^). 

Honey, milk, curd, butter, fat, bile, urine, and 
other excreta, together with the organs and tissues 
of animals, are animal substances. Charaka 
notices vegetable as well as animal oils. The 
viscous (oily) substances are classed under four 

heads— butters, oils, fats, ^and marrows ( 

V; ). Salt may be either 
mineral or vegetable salt. 

Sujruta divides poisons into two classes^* -Vege- 
table and anitiial, but several poisons expressly 
termed mineral poisons ( Umfw) are included in 
the first class. 

All organic substances, whether animal or 
vegetable, anejp^a-Bhaut^ being compounded 
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-of greater or less proportions of the ‘five- Mab^- 
bhdtas. 

Taking the human body Charaka finds that 
the foetus is composed of sixteen organic sub- 
stances, tiz. four, composing the Sperm-cell which.^ 
comes from the male ; four composing the germ-, 
cell which comes from the female ; four added by 
the transformation of the nutritive material, and 
finally, four kinds of subtile matter, which together 
form the vehicle of the conscious principle. As to 
the four organic substances which compose the 
sperm-cell, or the other four which compose the 
germ-cell, it is not clear whether in Charaka's view 
they are also in their turn compounded of less 
complex organic substances, or whether thpir 
constituent elements are inorganic penta-Bhautic 
compounds. 

The tissues that appear in the course of deve- 
lopment of the foetus are further transformations 
( higher compounds ) of these foetal substances. 
All the component substances of the body are 
penta-Bhautic compounds, though sometimes 
they are assigned to the particular Bhutas which 
predominate in their composition, e.g. bile toTejas, 
lymph, chyle, blood, fat, urine, sweat and other 
secretions to Ap, and skin, flesh, bones, nails, 

hair, etc. to Earth. ( i(pk TT I — 
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MTfN ^EnmwTff et seq. Charaka, Slfirirasth^na, 
Chap.n. vide also Charaka, S'firirasthSna, Chap. VII, 
c-f Gang&dhara's Jalpakalpataru. flm' q[if 

Nifm- 

srvn • ' Eniiut* qpimni 

^ucftrlNr: i irdr 9 Eyiyyrfir N -nw fq T WiwiH • 

Cf. Cbataka, S'arirastb^na, Chap. IV. imnrnpihfk 

Nifr NqrffwfriTTi: i ) 

Foetal Development ( after Siuruta). fhe ovum 
fertilised by the sperm-cell and developing under 
the influence of animal heat forms successive layers 
and tissues, even as layers of cells and fibres are 
formed in wood. First are formed seven layers 
epithelial and dermal ( WEMN: ), then follow the 
several tissues ( ervi: ), the flesh, the vascular tissue, 
the fat and marrow, the lymphatic ( and glandular ) 
tissue, the intestinal tissues, the biliary and the 
seminal vessels. Tissuetf which are regarded by 
some as modifications of the original dermal 
layers of the ovum (cf. the layers of the blasto> 

' derm and their, relation to the tissues in Embryo- 
logy). The tissues are supposed to be developed 
successively, one out of another, by chemical action 
or metabolism ( wm ), e. g. chyle is transformed 
' into blood, blood into flesh, flesh into fat, fat into 
bone, bone into marrow, marrow into spermcell. 
The organs'* ajre jiext formed out of the tissues. 
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Tbe liver, gadl^bladder ), ;8{ileen and lungs 
are referred to tbe blood; tbe intes^nes to 
the blood* lymph and bite ; the kidneys tO the 
blood and fat ; the testicles to the blood, 
lymph and fat ; tbe heart to the blood and 
lymph; and the tongfue to .the lymph, blood 
and flesh. Vdyu, with the Accompaniment of ani- 
mat heat, impels the 'currents’ ( gjliflfli ) in the 
system ; V&yu acting on the flesh gives rise to 
the muscles, and it is Vdyu again, which,, with 
the essence of fat ( or marrow ), produces,, the 

nerves, arteries and tendons. ( w^r qjKtAlhnf 9 

wrfinrwpiTetjr wwtj 

biwfb irg I wfp trrt: fintrnt^n^ 

wurh I wTff trwnr srinurr i flpf^ tw>n:T i 

I w j«ff I mfipl ffhratcT i erft 

fhwma I wfpft unmr i—w# irlfwtr* 

a?tl-**et seq Surruta, S'^drfrasthdna, Chap. IV. — 

wit ntw narriA i wift 

wmtr mp HUrgr i Sutrastbdna, Chap. XIV). 

f 

The following parts ( tissues and organs ) in 
the foetus are in a special sense modifications of 
the four organic substances contributed by the 
sperm-cell. of the mate parent ; hair, nails, teeth, 
bonfs, nerves, veins and arteries, tendons^ and 
ligaments, and the sperm-cell : the followii^, of the 
substances derived from the mothert*— skin, blood, 
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flesh, fat; the heart, .liver and spleen, kidneys,, 
stomach, intestines, etc. ( Charaka, S'^&rfrasthfina, 

Chap. lit fEiraT^r fkair: ww 

wai: fiwarrPT I irrft nn ^ ^mnrtfir 

^tifk ^ vwt; 4r<inTf«r— ?nr^ % 

’fipr >• ^ #rfT ^ 

iifir Hnswifir i) 

C&emistry of Digestion— The food we eat 
contains five classes of penta-Bhautic organic 
compounds. From their radicles or predominant 
elements, the substances are named Earth-com- 
pounds,. i^)-compounds, Tejas>compounds, Vd})u- 
compounds and A kara-compounds. The Eartb- 
conipounds supply the hard formed matter of the 
body, the Tejas-compounds give the animal heat 
( or the metabolic heat ), the Vayu-compounds 
are the sources of the motor force in the organism,, 
the Ap-compounds furnish-^the watery parts of the 
organic fluids, and the A'tcdra-compounds contri- 
bute to the finer etheric essence virhioh is the 
vehicle of the conscious life. Roughly speaking,, 
the Earth-compounds answer to the nitrogen- 
compounds in the food, the Tejas-compounds to 
the hydro-carbons ( heat-f>roducing ) and the 
Vayu-compou^s to the carbo-hydrates (dynamir^.. 
IhO Ap-k;om|'oup;ds are the watery parts of food: 
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and drink. The flesh, for example, is a tissue 
composed principally of the Earth-compounds, the 
fat of the Elarth and Ap compounds, the bones of 
Earth, Vayu and Tejas compounds. For purposes 
of digestion it is stated that different operations 
of the metabolic beat ( perhaps different diges- 
tive fluids are also meant ) are required to digest 
the different substances in the food. 

The course of metabolism is described as- 
follovvs : — The entire alimentary canal is called 
Mahasrotas ( the great channel ). 

The food goes down the gullet by the action 
of the biomotor force, the Pr&«a-V&yu, 

In the stomach ( ^mmnr } the food becomes 
mixed up first with a gelatinous mucus 
which has a saccharine taste, and then gets aci'- 
dulated by the further chemical action of a diges- 
tive juice ( »nr: — evidently the gastric 

juice is meant ). Then the biomotor force, the 
Sam4na V&yu, begins to act and drives down the 
chyle by means of the Grahaoi to the Pitt&- 
raya (duodenum), into which bile comes down fronir 
the liver, and thence to the small intestines ( the 
^ i P Uf T W ). In these, the bile ( or rather the 
digestive substance in the bile as opposed to the 
co&uring element } acts on the chyme, and con- 
v^s the latter into chyle ( ), which has at first 
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flesh, fat, the heart, -liver and spleen, kidneys,, 
stomach, injUestines, etc. .( Charaka, S &r{rasthdna. 

Chap. in. frair; wwt 

w^WT 

wrai: ^Ariirfit fwwrr^ i flrrftr W m wntmfftr 
wfk ^ «rivm: w»inrfhi— n^^wi 

^<tn»nf <nmnru tfir straatif^ 0 

C%tm\skxY of Digestion— The food we eat 
contains five classes of penta-Bhautic organic 
compounds. From their radicles or predominant 
elements, the substances are named Earthr-com> 
pounds,. Ap^compounds, Tejas-compounds, Vayu- 
compouiids. and A kfba-’compounds. The Earth' 
compounds supply the hard formed matter of the 
body, the Tejas-compounds give the animal heat 
( or the metabolic heat ), the Vayu*compounds 
are the sources of the motor force in the organism,, 
the Ap-compounds furnish thfe watery parts of the 
organic : fluids, and the Aicira-compounds contri- 
bute to the flner etheric. essence which is the 
vehicle of the ^ conscious life. Roughly speaking, , 
the Earth'compounds answer to the nitrogen 
compounds in the food, ^ Tejas-compounds to 
the hydro-carbons { h^1>i|>roducing ) and the 
Vayu*componn^ to the cnrbo-hydrates (dynamic).. 
. The . Ap-compounds areltfae watery parts of fOQ<£ 
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and drink. The flesh, for example, is a tissue 
composed principally of the Earth^con^unds, the 
fat of the Earth and Ap compounds, the bones of 
Earth, Vayu and Tejas compounds. For purposes 
of digestion it is stated that different operations- 
of the metabolic heat ( perhaps different diges- 
tive fluids are also meant ) are required to digest 
the different substances in the food. 

The course of metabolism is described as- 
follows : — ^The eptire alimentary canal is called. 
Mahdsrotas ( the great channel ). 

The food goes down the gullet by the action, 
of the biomotor force, the Pra«a-Vayu. 

in the stomach ( Ultima ) the food becomes 
mixed up (irst with a gelatinous mucus (^4)^ arv) 
which has a saccharine taste, and then gets aci- 
dulated by the further chemical action of a diges- 
tive juice ( evidently the gastric 

Juice is meant ). Then the biomotor force, the 
Sam&na V6yu, begins to act and drives down the 
chyle by means of the Grabani N6</i to the Pitt&- 
.vaya (duodenum), into which bile comes down fron^^ 
the liver, and thence to the small intestines ( the 
^mnrifTiR ). In these, the bile ( or rather the 
digoftive substance in the bile as opposed to the 
colouring element } acts on the chyme, and cen- 
vdtts the latter into chyle ( ^ }, which has at first 
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ttkalii, taste (pungency). This c^yie ^ntains 
*« *. metamarphoscd condition 

all th| pe^^h|a^ organic conjpounda, via.; 

tissuej^uci^ g^^cowpounds i^ater parts or 

Ap-eoj^pounds; heat-producing Tejas-coihpounds 
force^Odncing Viyu compounds, and lastly, finer 
ethenc- constituents which serVe as the vehicle of 
consci^sness. The essence of chyle < <|(ilprnr ) 

frodi t^; 801^ intestines is driven by the biomotor 
fOtec, .^e Prina VAyu, along"ikl>hainanf trunk 
(cf.th« thoracic duct) first to the heart {which 
wagreat reci^tadeof chyle), and thence to the 
^ iver (jand the spleM V and in tte livhr, the colour* 
ing sa^tance in the . bile acts on the essence of 
ch^e, bapeciaHy on the Tejas substance therein, 
apd. imparts to it a red pigment, transforming it 
into, blood. 8 at the grotser part of chyle 

procmeds along the Dhamanfs, being driven 
by. the biomotor force, the Vyina Viyu, all over 
thabod^.^. , 

When the blootf h^ been formed, the essence 
ofichyleinthe jilood, actedon by Viyu (hkwnotor 
fotee ) and l^medgni ( tbe gesh filming met^lic 
hebt), fortha; ^ fi^-dissae, the Earth-coropOund 
of tfe food, .atthalanoe especiidly cofitr&ul^ng to 
this Mue^tjlHbgeahtisstte .thus fomed» the g^er 
part goes to feed or replenish the flesh tissi^l 
■pvtt the body, TTie ^er .essence of flesh in W 
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,i>iood in t-h'V chf'le, acted on agaiebjr Vlijfti (Moniit>tor 
current) and the fat-forming metaboKclieat(i)^r^iNl)' 
iii the menstrunm of tyiopk (• aitF X rwivea 

viscosity and wldtene^ and produces the fatty 

’ ' 

, tissue, the ^rth-compOunds and Ap-cotnpounds 
of the food e4pec!aily contributing to the. product. 
This fat in the chyle (or blood), or ratherthe grosser 
part of it replenishes the fatty tissue of -the body, 
but the finer essence of fat in the flesh m the biood 
in the chyle, acted on by VAyu ( biornotor current) 
and the marrow-forming metabolic beat, in the 

meqstruum of .lymph ( ). becomes hard 

( or crystalline ), and forms bone, the Earth, 
Vayu and Tejas compounds dontributing principally 
to the product. The essence of the fat fills the 
hollow,, channels of the bones, and acted on again 
by biomotor Vhyu and metabolic heat, becomes 
transfoTiped into the ma«Tow. The marrow is 
transformed into the semen, which is conveyed 
down by means of a pah* of Dhsraanis ( ducts ) 

iX TPK1%). lodged in its receptacles {XtaKVCt—Vt^} 
and discharged, by means of another pair of ducts 
( ^ fmf’fht >. The semen, or rather all the 
elements in their finer essence, give off Ojas, virhich 
ret^ns to the heart, the receptacle of ch'yfc and 
bl^W, and again floods the bod}**, and supUdns 
tn#tissues, thus completing the wheel(or seUrrOtarn- 

lO 
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ing cipcle) of metuMism (vfCfftng Ci. 

CliAflila und V4gi)h»/a ). 

Jt |a to lie noted that, Hurooghoiil^ tihe fluid 
in tbe^ i ot blood ) actb as the men^tniucn, 
4!boimj|l occaidooaliy tfae l}mpb, which is itself d 
derivii|wt fiOA the chyle is added as in the case 
<d thel«% tissue and the marlwiS ; and that each 
^pteccdlng elenwnt or constituent of the body (hq 
>M' i(Cti|KC<M<IWg; takes op tfafe pn^r organic coni- 
Itenoddfroin die food^chyie to fora the next element 
or tisane. Throughout also, the chemical changes 
are dud to the metabolic beat nhich breaks up th« 
ooaSponnds smd reeotthtne^ bat libe opemtions and 
even the vehicles perhaps of this heat are different. 
For eXan^ie, these i>eat''COrpusclee in the biliary 
dnets produce the b)le» but the bile secretion is 
supposed^to contain two> distiact substance^ (i)a 
dlgeetivc fiuid in the duodenum tfnmirar) which acts 
on the chyme to produce the chyle, ni| srtw- 

mrgR'lMlV' * cbMuring bilewobstance in the 

liver which adds n imd pigment to tfae chyle and 

ttmttffdras it into blood ftiplftgr' ftomc) Be- 
sides, there thiee other biles, of which the 
ac<|tieoui hunuMtf in the eye is supposed to be one 

{ n i pil lWrfw ndt ) helping in the formation of vitoal 

|tengih»< l|hwniv^ )> 3[bi« is tfan viesv ai Db4llUB- 

s|«llS(;y4ii. bplds tbete’lJbo 
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4ive) faiictibn, iar 
animal beat aruin|[ from 

whole Vi^iiy machine. There are thrM different 


.and the succeasive transformations of tho chyle 

.( tftc^n5<Tn^iB;r < fti W«drn - n i > er ;ft w a^ fitw 

' ^uihakra^eit' ' i-Bhdinttjinkt^' ■ ’■ 'Sdftn* 

•sthdhai - Chaj[Y. 14, 5%ilrk tb ; atsb "l^if eit>ih%$yUry 
•ou'Chanidca, Sutrasthiira, Chap. sS), hot myjkbcMnlt 
is based upon the second -hypothesis frhich has ^ 
4»refereAce -Of -Chkkrapdai It may be add||d - 

•as a curiosity that each- <den$<^ ef #e bed^'f i^ 
.oad^ j tbe metkhdUc lidat jhf supposed .th . 

.a findr essetibe ( )' which i^rye's as the 

.material of the hdxt aiiiiTdeedmg dtemenfV^ ^ a 
•diess (mo h which fosms some of rim '^i^dsta 
•in the body, ( «ibclttd||g:rim nails, the hyir, etc, ), 
•besides staining its own substance ( the gri>ss or 
main part ) which is driven along by the 'Mi^s 
bt vital caftentk) or by the SroUs 
to its de(^ari^ ih'tlm body. Sonm idea Qf 
latiob .^ppeats to hm^e been entertidned, for the 
•heari tThidh receives and then sends dbWn .thejcl^. 
4e through the Dhamanis gets it bavrit transforined 
dhto bloody arid the Ojas alsb ptbdeeds lf$m the 
ihdWft amd' veturnstb ti-almt^ dith 'lhc i^iff 
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’tfiwTfiOi 1% Rnvn:j n uRlfai t i 

Tfwr vnri^in ’fnrfiTRf ih[ i Siuruta^ 
Stitrasth&aa, Chap. 46. Cf. also nq^vTJwvi.Ti^ri’ 

HTH*! ?w firw5fhM> i 

ibid^ Cl^Rp. 41. ifNwiTJM'flr RTiTMi: wn mm i, 

ii M TfT Wrn ^ <rT f< wr ^'^n I SIRW* 

it % w nrf^m: infHiil* 

iihi I ^rftrftTKT iirtt i:ir' n 

mflwT: I tr wvfi(fr EffnMfTwitwaTu 1 Cha- 

raka, quoted by Oalvana. u*T?^ tTf^XWWwf 
Ml inr ft?ni7q»fiit wr: 1 
'qfMkftnftiil I ^ finwcT iw it urarr 
MwrtrintqTMi^irT Mnftnftiiti 

M mtf t W ilWI Kfl WIT I »T IjlTWIt^ tlTllT 

frum wtrari*: 1 wfwwfr rwwm^ Prj'ifw i....mciw 
WJ wiMiwi’ 3 ^Fcrji I ltwsT?j-MMn(tW5«r^inw- 
^wrrtw^ iwwdi^Mi^fi^^Tit, fu-w t wwi 

in^ wfft mfNWMEftr I wwfwitRWT qur' m- 
Rwwfii I M iwfsro ihr w««rfwr^r^i 05 

flimt mw M 1 TcRrwwrfRRT- 

Mfiw , 4lfvWTW5» Tt^^Tws mfitfisr 

llfefM wq l^fkwwwt Mi? itflMWs I 
%ipn_iii'rli tpl-^ I^IT «w van 1 iiig; w in;ii 
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)«: ipi vvnft ’EM! I *Charakia-^Dirf/^El»ala 

Samhiti, quoted bjr Arui*a in bis commeiliaiy 
drt Vdgbha/a. w IhfPCf^lwW |Mgmv 

wt ^ wwt 'k9* »Tfi i f b I ini 

T#f nad^ ^ Ri^wfii 

nfrtwHN Rw* Vbmfw I R?»i Evunr^ 

wNriiTsmfir, W iiRMftr ♦ (Chak- 

radatta, Bh&nomati). This passage shoM^s - that 

the 'venous blood* was conceived td be chyle- 
essence mixed with blood, and that the circulation 
of the chyle so for as it was held to contribute 
its qnota to the constituent elements and tissues 
of the body was really supposed to be identical 
with the circulation of the blood ( WjtT 
srhnrnrwafw ). This will be abundantly clear from 
the following account of the course of the chyle 
and the blodd : — 

HR: R KqL* » <S T 1 |riCCTWt^WT^im; I Sijli: 

RR! RTR: TTIRTf JVf r wTcift VRRIRT^RI 1* au«A* 

Rat tWlR W hR RWfil I 

mrt R.ifn-Rirawft RR firefii 1 im: enqpR-, 

RRRT RRR! I RJRt RPItrJr- 

RTSP'r fsriw T#IWi RJclRlRRfR tS* ’flRR'f •RTW- 
RiyiT R'fthr RR^ftr: RRRR RRRIlldWifR 1(^1- 
^Tfer VRtfir i inr; HTT^Te 
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'i^fihKwi froftr* i|dc*wrr1^ mhnf^ p 

et steq- 

Tlii4 fiiMtr CMencft dt c^ylb which nourishes the 
flesh )|!i|pst atsp he carfied in the bfood^ on the- 
chaonal' b]ipothesis ( 

(For diijrmms of the central circulation and the 
syQi|)4thet3eo>spinal nervouB system, erVeAppcn- 
diat» The mechanism of life and the inheritance of 
specific and other congenital characters are also- 
dealt with in the Appendix ) 

Formation of molecular qualities in chemical 
compounds :->The Charaha school, which, we have 
seen, was an offshoot of the Sdfikhya ( of. Charaka, 

VirndnantHnay Chap. 8, mwr nr^: nrivst: vsit 
g Rm w fn fir) supplemented the above 
aoeotmt of iAorganio and organks compounds with* 
a oharaoteristically Sdfdchya explanation of the 
formation of ipoleoallft' qualities by chemical 
combination. In Cbataka’s view, the colours, 
tastes^ etc. of the molecules of chemical com- 
pounds result, from the txdlocation fai unequal 
prtip««tjoa> and , unstaide equilihnuai «f tbo 
difltereat fences latent ip the atoms ( Paramdnoa > 

themsflvem l,W# apiifldNK 

"lldnwne* sjriiNtii^’anWf ^fTW- 
dPharaka.V'^ 





Qhemklrjr of eKil«»rs,.f<r-<A8 m intefestihg exlun* 
pl« of the iny m which e follower of ducnden 
would accooot fi»r tlKt cc^ours of '^eoliicef CMtt* 
pounds, 1 may note the enplati ation given 
the late Gaagicl{|iata Kaeitdja Kavitntna in tho^ 

Jalpakalpatani, a conunentary on the Charaka* 
Samhiti, published at Calcutta in 1869, ptemiking 
that the Kavirdla’s view is pure and genuine 
Charaka doctrine. Gangidhara begioe wkb a shtrjjlite 
statement. The qualities of the atom^ be writea, 
tend to produce similar qualities in the moiecttle. 
A molecular qua lity is therefore the result of die 
conjunction or opposition, as the case may be, of 
the atomic tendencies When, for example, the five 
I-lfautas combine to produce an organic compound 
( the human body ), Tejas, Ap and Earth tend to- 
produce red, white and black respectively, but 
in the body ( compound substance ) the yellow 
<'olour may happen to be produced as the result 
of these teodenoies in that particular proportion 
and collocation. The point to note here » thsib 
the molecule forms a fresh collocation, rtdisiriduies- 
the iivtss and Enerfiy, and sets up new forces in 
the system nhich coming into play modify the 
potencies ( or tendencies ) in the component aton^ 
and thus determine the resultant. This is'daheviK 
ted into a curious- but complete theory of (hb tfolbof* 
of chemical compounds. 
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The colours {uod o^ner qualities) <rf simple 
substance (an isomeric mode of any Bhiita) are the 
result of the potencies lodged in that particular 

collocation of Mass. Energy and Essence. Now 
when turn such substances unite, their colours 

otc. tend^to be produced, but the combination 
brings 0n a fresh distribution of Energy, Mass 

and Essence, and the forces thus set free may 
powerfully modify or even extinguish the separate 
tendencies -or potencies of the component simple 
substances. For example, when we prepare a 
coUyiium by mixing equal parts of sulphur 
and mercury ( the black sulphide of mercury ) 
we find the resulting compound black. To 
explain this, it has to be remembered that 
each of the substances (sulphur and mercury) 
contains Sattva (Essence), Rajas (Energy) and 
Tamas (Mass) in different proportions, and that 
predominant Tamas (Ineftia, Mass) always pro-> 
duces black, predominant Sattva ( Essence ) white, 
and predominant Rajas ( Energy ) red. Now in 
die black sulphide of mercury, the white of the 
mercury tends to produce white, and the yellow 
•of the sulphur yellow ; knd if these tendencies 
were not obstructed, the result would he a mixed 
colour. But, in the particular collocation in que 
-dim, the TasMs of the mercury becomes intensive 
anddm bipck of the now intensive Tamas 
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•extinguttbes the .white in the ohcom^^oded 
)tttercut 7 i which was due to ptevailing';SaH^ji as 
-welt as the ydHow otf the oacon^ouWded 'Siii{dHir^ 
•which was due to the comhmed opetatido ' 6f 

white*producing Sattva atid red-producing l^jas. 
Again, when, with proper apparatus and by the 
application of heat, we combine mercury and 
sulphur to produce .the red sulphide, of 
the resulting colour is explained by the fact .that in 
this new collocation the Rajas ( Energy )-^prO' 
ibably of the mercury, though Gangddhara .does 

not specify— becomes intensive ( and extin- 
.guisbing both the white- producing Sattva of the 
.mercury and the yellow- producing Sattva-Rajas 
of the sulphur, imparts a red colour to the com- 
pound. In these cases, as also in the formation 
■ of red by mixing powdered turmeric with lime, 
.i.e., whenever a new colour is produced in .the 
• compound, it is to be explained by the domi- 
nance of Tarssas, Rajas or Sattva, or their combi- 
. nations, and the extinction of the uncompounded 
tendencies (or potencies, by the forces set free 
.in the new collocation. But there are other cases 
where the colour of the compound is a mixed 
colour resulting from the colours of the combining 
substances, e.g.% when sulphide of mercury and 
calcined tin are mixed, the resulting cotobr . iit 
-evidently a mixed one ( Pdtala, pink whid! ..is 
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«adil)r ^plaHiAcl ify tti« edkhiM of the componetirC' 
elt'Oieitte (tiie red*of the e^tphide of wtetreuty and ' 
the vHike hf the cdicitied tin ). In the name erhy, 
in a meohjlMical agg^tegate, as in a piece of doth, 
the coloitfla white, wheie the threads are white. 

V 

* 

( wriff#Rjef urnM<r<^^«m e eim< » n 

wf “r^s^eTW’Wrthihrffllrer* ntmiwiemr* 

e wf e a t idVI erm ^rrtwwr wwt terfwf^tsr* 
nefHi* wwewT ^fatt ^ met iQiet<ifte* 

mre^ i w et t g»wi e d1; ifd<Ih emft- 
mis ^jirfena* mwner; eaeem^s 
i f^iwU CT mn ; en ce mi t t m f ^ n ^wen ntww MTfVm 
ewrffi er«ri^ 

ire5rf> fWrfhnT wiint i wa«qnir4'’hni^ w 
eetjerU'e^fhsrfi • tofts mi'sftiittieh nmpmnw- 
sftfhj ne^s mfwmeiit s eUfi eiiTfnnieftweiiitft enat* 
trndhsfteiftar toittm* enet tupwif' 

WWmr* ^WTi 

t w i mw n e nr ctiw r ^ e*eiftn&^ dfi^ttr emmft tqifteme- 
dVfiilw et^Hi 

tiiimt wi msft'Mlwi ^ ermm* t iw?N 

lifeweltfirii* er i sw’ 

dWftiiltitjlftpiiit itgQihievft *f|i^metmnr^ 
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1 ' , «wr ■ «w%' 

%1'rf'Ww wwmiw* *ww • 

-%wiNt-«wiit--i' '.irt ij# 

liNn^J ) (Jalpakiitpataru, Stitra- 

sth^na of Ciiara^, -$i^. . t98‘-^iBoo .|^u1:^ 

|8bed by 6httbanadiandr» Basik, Calcutta^ SaiavS- 
daratnikara Pte&s, Sa^at 1925. ) iCfiiii .!b qtate 
in a liae with Charaka’a exfdamatieo «€ tlMK^taiKtoa 
of cbemioar compounds which ba$ Ijieeiii’ dmdy 
noticed. , , 

' ’ . '•'■ ^ ■ . 

Parin£ma>v&da veraiis Xcambba-^-ida: : Charaka’a 
view of the fojnnatioo of a ;Oew (jualiiy.or a,, new. 
substance is based on t,be S^hkhya ,t<;a^l|ing as.to^ 
the conservation and transformation of ^aigy> 
and brings chemicaJ synthesis in a ^ne with^ 

evolutionary change ( ttflmnt )• On this view, a 

new substance may arise by spontaneous or usome- 
ric change; t,e^.by the inter-play of E^nergies within 
the system of any given substance, in the. ^Mence 
of any action, from without. , New qualities like, 
new . substances are only readjustments of the 
old, and continual changes are goiof! on by 
spontaneous' disintegration and recombin^oi^f, 
Opposed- to this evolutional view 
.synthesis is the Nyaya-Vairesfaikn 

.ftrambha-v&da, according to which no tsHabge of 
substanbe or quality; no effetilH ih 
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place exdept by tbe action of one component 
■element (sobstance or quality) on another. A binary 
molecule, ! or example, cannot possess any ‘^>eci- 
fic quality^ ( ) of a kind not represented 

in each the two component atoms. In the 

cosdiic p^ncess, no atom can exist free and uncom*'< 
bined wilb another atom, and every ^specific quality' 
in a sid>stance can be ultimately analysed into the 
uakm of two ‘specific qualities’ of the same class 
in two ultimate particles which cannot be further 
'divided. A single colour, smell qr taste in a single 
particle^ until it can link itself on to another speci- 
fic quality <7^* its own class in a second particle, 
•cannot characterise any substance formed by the 
union of these particles as material causes. 
Hence an Earth-utom cannot unite with an Ap- 
•atom, to form a new ' substence of which both the 
particles must be equally regarded as material 
causes. At. any rate, sucif a compoand, if effected, 
would be smelMess, as of the two constitueiit atoms, 
only one., viz., the Earth-atom, possesses smell. A 
compound of. Earth and Vdyu would be smell-less, 
■cfdourleM and tasteless, " and so on. The Nydya* 
Vaueshika* -does not deny that there may be 
•compounds of., different Bbdtas, nor does it 
deny die ' causal operation of specific qualk* 
dies as or eiier|;i8itig ( dynamic ) causes 

( tSWmSI, . iKAfilMflCV but‘‘ it refuse to place 
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these compounds on the same fooling as compounds 
of isomeric modes of the sRme ^dta ; and it 

accepts the ^material* causality, in such cases of 
only one of the Bbdtas,. regarding the others as- 
co efficients’ ( 

, The earlier S&nkhyas including the medical 
schools of ancient India brushed all this aside as a 
distinction without a difference. The Vedantists, 
as we shall presently see, flouted this d 9 c^ne 
of Xrambha>v4da. The Jainas, in opposing this 
Vai.reshika view of atomic combination, hit tipo'n 
a solution of the problem of chemical affinity. 
Others again, found out a via media. They 
held, as we learn from the reports of Udyota- 
kara in the Nyfiya-vartika, and of V^haspati 
Mirra in the Tatparyyatikd, that a molecule of 
the structure EA ( one atom of Earth and one 
of Ap ) would exhibit some variety of colour 
and taste resulting from the joint action of the 
atoms and of their several colours and lastes. 
But as in the combination EA only the Earth>atom 
possesses smell, and the Ap-atom is smell-less, 
and as moreover no quality in a compound sub- 
stance can result except from the joint action 
of the similar ( potential ) qualities of at least two 
component elements, it follows that a mc^cuie t>f 
the structure EA would not manifest the energy- 
of smell potentially contained in the Earthratom. 
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Hence^ admitting tbe combinatien EA for a 
smelMesa compound; the upholders of this view 
would suppose a molecule of the type ( i. v. 
'two atoms of Earth and one of Ap ) to explain 
any bi>B|autic compound of Earth and Ap ( like 
ihe plan! saps and fruit }uices) which exhibits 
smell in j^d^tion to the peculiarities of colour and 
taste, { C^. Viehaspati's comment on Udyotakara’s 
refutatictn of this view 

I giat swn?!r- 

•Ww: mitt m *af«T naaaw- 

HTff f nt \ nt* w- 

<|lrw^mrcsifUha rfm tnc- 

srrai^f iwpt m^ircurvainf i imfii aia: TOwnu m 

f ' *S 

Mm 1 1 

, Measures of Time apd Space. Size of atoms. 

The' Siddhdnta-S'hiriim'awi (gives the following 
; measuwim of Time 

W j£|^Was {WV)"** i"'d^/' 2 Ghatikds* i Ksbaea, 
^0 .Katie;, •' t Gh^Mt, 30 K&shf^is • fl^i> 
if Ki^hai, * I KfshrM^ 30 Ts!tparas 
, 100 'iVu/is * ' i Ta^ariu 

Thb taakoa a Trp/i of time eqsuU to yx4kft 
v-.Ml' a eOwji^^ which ».«<Aeariv idte. meaw»« of 
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4he Pati^imai^u .of i^me,. a^ -^ven iit.vlib4 Vi^wu- 
pur&wa ( vide / JE^sk Siddhdnta>-Slroinai«i— 

•ertwiw*qw ■' 

The above me asiues 'wpm in . nee aicK^ the 
astibnoinera, but the physkists eoinputed aci^ilShg' 
to the fotlo^ng; table given bo^ in tUdayaoa’s 
Kiraeivali and S'lldhaia's Ny&jrakandali :-^'30 
Mubdrtas •* i day <24 hdura)’, 36 Kahk • i ku- 
hihta, 30 Kdsh/Ads .«• t Kali, l^iinethas » .1 
Kdsh/AI^2 lAvas* I Nimiegba,,2 Kihawas^.i I^va. 

, , ' irpii , ,, 

amrir fiirvi{,.iiTt w 

' .( Udayanit, KtEa«ili^a]i ). 

Tbia makes i. Kshaaa.of the Ny4ya*Vaueahika 
equal to ^ of a second. .The Nyiya aesnmes 
■that the unit of physical change ( or the time 
occupied by, aoy single antecedent step in a causal 
series before the, succeeding step is ushered in> 
is equal to a Kshana ( or ^ of a second-). The 
astrononiers were familiar with far smaller mea« 
sures of time. The astronomical Tnufi of time 
measures about the thirty-four-tbouaandth 
of a second. This is of special value in deter* 
mining the exact character of Bhdskaia^s claim 
to be regarded as the .precursor of '^e 

discovery of the principle of* OiSieicmttikl .Cal- 
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cu1u$, as tvell as in its application to astronotni<^ 
'cat prbbl^s and computations. This claim, as 
1 proceed^o show, is absolutely established ; it is 
ndeed far stronger than Archimedes’s to thfc con- 
ception a rudimentary process of Integra- 
tion- BmUhara in computing the “instantaneous- 
motion’* ^ nfir ) of a planet compares- 

its successive positions, and regards its motion 
as con^ant during the interval (which of course 
cannot be greater than a Tru/i of time, though 
it may be indefinitely less ). Thi.s tntkdiika 
motion is no other than the differentia of 
the planet’s longitude, and Bapudeva S'iistri 
claims that both the conception of the instant- 
aneous motion and ike method of determining 
it plainly show that Bhaskara was acquainted' 
with the principle of the Differential Calculus. 
On the datR before him, Mr. Spottiswoode re- 
marks that BApudeva^ S'&strf ‘‘overstates the 
case.” Bh&skara “makes no allusion to one of 
the most essential features of the Differential- 
,C,alculus, the infinitesimal magnitude of the 
intei:vals ,of time and' space thertpn employed. 
Nor indeed is .anything specifically said about the 
fact that, the method is an approximate one."' 
■ “With these reservations” Mr- Spottiswoode 
contipueSt - mapt be admitted that the formula 
'Ihe and the method of establishing it 
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bear a strong analogy to the corresponding pro- 
cess in modern mathematical astronomy'^ ( 
the determination of the differential of the planet’s 
longitude,— by no means the first step in , trans- 
cendental analysis or in its application to astro- 
nomy). And Mr. Spottiswoode concludes by^ 
stating that mathematicians in Europe will be 
surprised to learn of the existence of such a 
process in the age of Bh&skara {circa 1150 AD. 
—born 1114 A.D.) Mr. Spottiswoode’s second 
objection that Bhaskara does not specifically state 
that the method of the Calculus is only approxi- 
mative cannot be taken seriously. The conception 
of limit and the computation of errors came late in 
the history of the Calculuses of Fluxions and In- 
finitesimals. For the rest, Bhaskara introduces his 
computation expressly as a “correction^' of Brahma- 
gupta’s rough simplification* The first objection 
< viz*y that Bhaskara makes no allusion to the in- 
finitesimal magnitude of the intervals of space and 
time employed ) would be more to the pointi if it 
were well founded. But it is not^ and Mr. Spottis- 
woode’s error was due to the insufficiency of the 
data supplied to him. As a matter of fact, even 
Bhaskara’s unit, the Tru/i of time ( or Paramd^u ), 
is exceedingly small as the very name im- 
plies, being about one thirty-four-thousanSth of;a 
second of time. And in the passage in which 
Bhaskara describes th^ process, he distinguishes 


11 
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between Sthtila>gati and 8<ikshnna>gati (velocity 
roughly measured, and measured accurately i.e.y 
by reference to indefinitely small quantities, for 
Sdkshma, as we have seen, has always a refer* 
ence to the A«u, the indefinitely small). Indeed 
^e expressly mentions that the Sthdla*gati takes 
only SthdlR~kdla ( finite time ) into consideration, 
and that the determination of the Tdtk^liki Gati 
( Slikhhma-gati ) must have reference to the mo- 
ment ( irrmpipf ), which is an indefinitely small 
quantity of time being of course smaller than his 

unit, the Truri. (Cf. xx' fmm »rftr; xm 

wnpwftwt vTvgfsmixrai 

fxfmm" m\ i irwr : i krt a 

wt «msniT 

aywTRwnc i ^mg^pTfin nin'rRr irfti- 

nothing can be clearer than this conception of 
^momentary' motion.— Bbdskara, Siddh(inta-Sl[ro' 
ma«i, Gaifitddhydya, Gatisphutiprakara»a : cf. 

also lifmv* ar W gWT inrwt:, ibid., cf. also 

Golidhy&ya, TatkiiUkl-kara»a-vdsan&>prakara»a, 
where Bhdskara points out that the mode of com- 
puting adopted by the A'chdryya ( Brahmagupta ) 
is a tqjigh simplification. The computation of 
, relative vmotiop and the idea of resolved com- 
ponents , of motion were of course familiar to 
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the astronoraers.r-{Cf, itw“ inRT'n'MMff 

nfinwT wf^is t ^ 

add en passant that Bh^kara's foimtila ;for th^ 
computation, of a. table of Sines also impKes jhis. 
use of the ‘principle of the Differential Calculus.. ; 

Measures of 'w^^;ht and capaoty. The Amaras*' 
kosha mentions Measures of three kinds — weight, 
length arid capacity ( RTw' ipsT?l^fktirf%r* )• 

The Kmhnala (Gutijd, Raktilc^, the black and 
red berry of the Shrub Abrus Pr^atorius ) was 
employed as a natural measure of weight. 
Kr*/sh»ala berries on the average Weigh 105 grains 
Troy, and this must be taken as the basis pf our; 
computation, though in current practice 80 Krish> 
nalas are taken to be equivalent to 210, grains. 
One KWshnala was supposed to weigh as much as 
3 medium->sized barley seeds ( nut ), one of 
the latter as much as 6 white mustard seeds 
( WhltlV' ^ ), one white mustard as much as 3 Rdjt 
mustard seeds ( ^Tfsr tnr n ), one of these seeds 
as much as 3 Likshas, and one Liksha as much 
as 8 Rajas or Trasarer/us. 

We now come to conventional measures. One 
gold Miish& was the weight of 5 Kr/shnalas of 
gold, I Suvar»a or Tola weighed as much, as 
16 M£sh&s, and one Pala as much as 4 Suvarwas 
or Tol^s. A Pala of gold therefore weighs. '32p 
KWsh«alas ( Manu, Chap. Vlll, Vishnu, Chap. IV, 
and Y&jnavalkya, Chap. I ). 
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' A -Mdsbd of gold therefore would weigh 
.grains; a Tol 4 , 105 grains, ( in current practice it 
weigh! nearly double as I have , stated ); and 
a Pa% 420 grains Troy, 

This measures for silver were the following : — 
I Silver Mish& * 2 Kr^shealas, i Dhara«a » 16 
SUvefyMdshds, and i Pala « lO Dharanas. A Pala 
of sil^r would therefore weigh 320 Krfshwalas. 
In other words, the Pala was a fixed measure of 
weight, and was Iqual to about 420 grains Troy, 
or double this, if we take the Kr/shnala of current 
practice. 

A Pala, which equals 320 Krzsh»alas, was sub- 
divided by 4, i6 and 5 successively for gold, and 
by rO, 16 and 2 successively for^silver. A Suvarwa 
( or T0I& ) of gold corresponds roughly to a 
Dharaea of silver, and a gold M&shd to a silver 
Mashd, but t^leises ( or volumes ) are not the 
same, and wi ^ust not therefore conclude that 
gold was supposed tOg be heavier than silver in 
the proportion of 5 to 2. 

We find that 1 296 Trasareeus equal 1 Krrsh- 
Mala. A Trasarenu, as a measure of weight, there- 
fore, is the equivalent of t/tt of a grain Troy, 
or double*^ this according to current measures. 

But the Trasarexu of physics is a diSerent 
conceptUm. It . stands for the minimum visibile, 
i, as ;the ph^icists define it, that which is 
fj^^eli^^iSie as a glancing particle in the elan- 
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ting beams of the morning ( or afternoon ) sun, 
coming into a dark room through a chink or orifice 
of a window. This is a measure of sise (or rather 
stimulus limen). 

Mi;asures of Capacity. Here the standard was 
furnished by the Ku^ava a vessel described 

as 3 Angulis long, 3 Angulis broad, and ii Aiiguli 
deep, — with a cubical capacity of 13I cubical 
Angulis. 4 Ku^/avas i Prastfaa. 4 Prasthas= 

1 A^if^aka, 4 AVAakas=i and 4 Dro»as= 

I Khdri or Bhdra. 

24 Angulis make i Hasta, cubit, tvbich may be 
taken to be 18 or 19 inches. A Ku^/ava was divided 
into 4 Palas, and there can be no doubt that ori- 
ginally water of the weight of 4 Palas was found 
to be actually contained in a vessel of the cubical 
capacity of a Ku^jfava. If we take the ancient 
cubit to have been 19 inches, the Kuiava w'ould 
contain nearly 4 Palas of distilled water at 
30'' Centigrade. On a cubit of 18 inches, the 
Ku//ava would contain about 34 Palas. 

The Ku^/ava in current medical practice is 
supposed to represent a cubical vessel, each side 
being 4 Angulis. This would give a capacity of 
27 cubic inches, if we take the modern cubit of 
18 inches The Kavirdjas take a Ku</ava to 
contain 8 Palas of water, and as 1 Pala^32o 
Kr^shf^alas, and So Kr/sb^^alas are now taken to be 
equal to 210 grains Troy, a vessel of a capacity 
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of d7,'cubic ifi^es is 9ccpr{}in|r|y to con- 

tain , about 6720 .j^ainA Troy,- — which is iiot very 
wideJ'of the nilark, being about 1*3 per . cent/ short 
for distilled water Rt' db' Fahrenheit.' 

Sbd of the miftifttum visibile ; size of an atom. ' 
*^6 supposed tbicknOis of the' just discernible 
mot(| ui the sunbeam .called a Paramanu in Tech- 
nold^,"^hpa^stra/(and a Trasarenu in Natural 
Phi}|s6phy ) follows directly from Vardhamihira's 
tabl| .Padtit||^u6' makei Rajas (or Ratha- 
renvl-^p. the M'^asara), 8 Rajas make i V 4 ldgra 
(fifs^ent of hair), 6 .V 4 l 4 gras make i Liksh 4 , 

. 8 Likshas make ■ i Ydk 4 , 8 Ydkis make i Yava, 
8 Yavas ( the Manasara has 4 ) ''make i Anguli 
(sup^dlor), 24 Angulis make 1 Hasta < cubit, esser 
cubit, 18 inches). The thickness of the minimum 
( the bnest perceptible mote in the 
. slanting sunbeam ) is therefore taken to be 3,2-"^ 
or inch. The volume of a spherical 

Traswenu (or Paramdnu of the Silpa-sastra) would 
therefprebe ■J. * 3'.#^*' of a cubic inch. It may be 
here 'noted that such a Trasarenu is supposed in 
the medical schools to contain 30 chemical atoms 
Patmaipi^ of Natural Philosophy ) according to 
one^ ^i^inate, or 60 , according to another; The 
j^ize df an ;ab7m mnsa ^then have been conceived 
to be, Ifiw w.3.5-*’i 2-** of a cubic inch. 

■■■ ^ 'WWifw 

mlhpSt- ' ntf W*WT-- Varihamihira, 

' 'Vrzli^'l^ijwhilA, Chap. 57, ’SToka Zr-MiMiaiinJl 
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maft acift HTftr wMUtt 

vwm* nff i Hid^ Sloka i,— -Cf. 

«^v?:inir* wm wto* i miJW*i* . wit 

w’t HWH iT ti* nrw* nwrawhru i Ch. also, 

fiiiim ) I 

The magnitude of a Pai:^B94if(u is called P4ri« 
.jndd«alya ( q i fcna g ^) in Ny£ya-VaiieshUtR, 
the name suggesting that the Param^us Were 
conceived to be spherical in shape. The Nydya- 
Vaireshika calls a Paramdeu i^ere point without 
any dimensions, but in the S^khya-P^taiijala, 
a Parami«u, though indefinitely small, had‘'‘ 8till 
dimensions, being divisible into Tanmfitras, which 
were themselves integrations of BhiiUdi. The 
diameter of a spherical Param4«u must have been 
conceived to be less than 3.2-* • of an inch ( i.e. 
less than the conventional Param&nu with which 
linear measures begin ), and the volume of a Para- 
mi»u would therefore, in accordance with Bfa&s* 
kara’s formula, be smaller than ^ 7r.3*.2'‘* or 
ir.3».2-*^ of a cubic inch where tt — ijfj. The 
Tanmitras were conceived as smaller still. 

That these were conventional nieasures .athitia- 
rily assumed goes without question, for, of course, 
the Hindus had no physical data for a. niRthe> 
matical calculation of these minute qwtitios. 
A V61Agra {hair*tip, or hnert filament. ^of ^hRir ), 
for example, is taken to be,.3,a““v.ofv,an iock 
thick } i.e. less than one five4housandth fraction 
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of {in-. inch in thickness ; and a fibril of the net* 
works of Ohamani or Nfidfi (nerve) that supply 
the ppres the shin ( papillae ? 

Susruta ) was supposed to be about a 
thousandth part of the finest hair in thickness, 
or of the visibile* and therefore 

about ol an inch thick (cf. 

iWfiT# CTtfw, Panchadarf), but 

it is ^ident that these -measures were arbitrarily 
fixed upon, instead of being arrived at by calcula- 
tion or actual measurement. Indeed, Charaka 
expressly states that the number of S'iras and 
Dhamanis in the bodyXthree million fifty-six thous 
and nine hundred ) is only a conjectural estimate 

'*nf iWffil*! — S'arirasthana, Chap. VII). 

My account of the chemistry of the S^nkhya* 
Pitafijala, and of the affiliated Yoga and medical 
schools, has anticipated in several points the views 
of the VedAnta and ^e Nydya-Vaweshika. The- 
chemical facts, , processes and apparatus are in- 
deed common to all the schools. In the follow'ing 
account of the chemistry of the schools other than 
the Sinkbya-P^tafijala, 1 will confine myself to the 
theory of the subject, and even of this I will attempt 
only the briefest outline. 

The Veddntic view : — 

Tbe Ved^tists believe Mfiyfi to be the 'material 
ca^e* ( ) of the world. The power 
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of M&y£ is the power to realise the unreal— to im^ 
part practical Reality or mediate existence to 
that which does not and cannot possess abso* 
lute Reality or self-existence. M&y& is at once real 
and unreal, while the Brahma ( Self ) is absol^ 
ute Reality, absolute Intelligence and absolute 
Bliss. The world evolves out of Mdya ( 

), so that Maya in the Vedanta replaces 
the Prakr/ti of the Saiikhya. But M&y&, and 
by implication the world, originate out of Brahma, 
not by a process of evolution ( xrft?in»r ), but of Vi- 
varta ( self-alienation ). The self-alienation of the 
Absolutei acting through Maya, produces in the 
beginning one, infinite, ubiquitous, impon- 

derable, inert and all-pervasive. The world thus 
begun goes on evolving, in increasing complex- 
ly. The other Sukshma Bhutas, classes of subtile 
matter, evolve from A ka.ra, in an ascending linear 
order, — A'^kdja giving off Vayu^ Vayu giving off 
Tejas, Tejas giving off Ap, and Ap giving off 
Earth. A^kai^a, one. infinite, all-pervasive, has the 
capacity of sound. Vayu, subtile gaseous matter, 
emanates from the universal Akd.ra, and is instinct 
w'ith the potential of mechanical energy (impact* 
pressure), TWrrfiw, TIR, W*/- 

^ — VidvanmanoraSjini ). 

Tejas, subtile radiant matter, emanates from 
Vayu, and contains in potentia the energy of light 
and heat. Ap, subtile vbcous matter, is the 
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transformation of Tejas, and is instinct with 
the energy that stimulates the nerve of taste, and 
lastly, Earth, subtile hard matter, which is the 
transformation of Ap, possesses the latent energy 
of sn^lL 

B^t the subtile rudiments of matter must be 
comppunded in various ways, to give rise to the 
gross^iconstituent matter of the world. These forms 
of gross matter are called Mahabhutas. There 
are five kinds of Mahabhdta (gross matter corres- 
ponding to the five Sukshma Bhutas ( subtile ma- 
tter , and the process by which a Mah^bhuta is pro^ 
duced from the Sukshma Bhfitas is Called Pafichi- 
kara^it (quintuplication). All the five Sfikshma 
Bhdtas are present as ingredients, though in 
different proportions, in each Mah/ibbtita. 

The Mahabhuta Earth, gross earth-matter, is 
composed of four parts of subtile earth-matter, 
and one part each of the other forms of subtile 
matter. The Mahdbhfita Viyu is composed of 
four parts of subtile gaseous matter and one 
part each of the other forms of subtile matter. 
And similarly with other Mahahbfitas. 

Hence if ak, v, t, ap, e, represent the five forms 
of subtile matter ( A'^kiia, Vdyu, Tejas, Ap and 
Earth ), aii4 AK, V, T, AP, E, stand for the corres- 
ponding Mah&bhiHaS) we may represent the con- 
of tlus Mah&bbdtas as follows : — 
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AKaak^. (Vj, tj.apj. ej, ak^ beings the radicle. 

V SSV 4 . (ak^. t,. ap, V 4 being^the radicle. 

T —t^. (akj. V,. ap,. e,), t* being the mdicle; 

AP asap*. (akj. e,), ap* being the radicle. 

E se*. (ak,. v,. t,. ap, ), e* being the radicle. 

In forms of gross or compounded matter, the 
potential energies for qualities) become actualised. 
The Mahibhdta A^'k^a manifests sound i V&yu, 
sound and mechanical energy ; Tejas, sound, 
mechanical energy and heat-light ; Ap, the energy 
of the taste>stimulus in addition ; and dnslly Earth, 
the energy of the smell-stimulus added to' the 
foregoing. 

The Panchadasi characterises the different 
Mahdibhiitas by their typical sounds ; e.g., .\^ktu'a 
by the echo (hollow booming sound) ; V4yu ( air) 
by a sibilant sound, hissing, susurration ( imitative 
symbol, Visi ) ; Tejas ( fire ) by a puffing ( or roar- 
ng ) sound ( imitative symbol, Bhugubhugu ) ; 
Ap (water) by a liquid sound (imitative symbol Culu- 
Culu, gurgle, plash-plash, glut-glut); and finally 
Earth by a splitting or rattling sound, a crack 
or a thud (symbol, kad-kada).-Chap. 11. Bhfitavi- 
veka, S^loka 3, Panchadaji ) 

Others hold that Alcira, Ether, never enters as a 
component part, and is always one and in^^fsible. 
In this view, the four . .Mab4bhu'.as — Vdyu, Tejas, 
Ap and Earth alone are supposed to be com- 
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pounded, and by a process which may be called; 
quaternion (cf, the Neo-Platonist quaternion) 

V « V, ( ap^. ) 

T = t, (v,. ap,. ) 

AP » ap, ( Vj. ) 

E = e, ( V,. t,. ap, ) 

These compound forms, as before, are supposed 
to e^rercise their specific energies actively. Others 
again hold that the .Mahabbutas — Tejas, Ap and 
Ear^ alone are compounded by a process named 
TrivWt-karawa (triplication). Thus T = t^ \,apj. e^), 
AP = ap, ( t^. e, ), E = ( t^. ap, ). 

The Sdkshma-bbdtas are formsr of homogeneous 
and continuous matter, without any atomicity of 
structure ; the Mahabbutas are c omposite ; but even 
these are regarded as continuous, and without any 
atomic structure. The Veddnta speaks of An\x 
(Param&;iu) not as aii ultimate indivisible discrete 
constituent of matter, but as the smallest conceiv- 
ably /quantum or jneasure of matter. In the 
Sdhkhya doctrine, the atomic structure is ordinari- 
ly accepted. The Gu/zas are supposed to be 
TrftPmr and bounded and indefinitely small 
in size ( except the Gu/fas giving rise to Kk&sB. 
and Manas which are unlimited HxrfrftBIT) i and 
hence the Tanm&tras and Param4;;us must be 
conceived to have a discrete structure. 

^ As i have already noted in my account of the 
gene^iiy of Tanmatrasi, and Paramdnus^ various 



HINDU CHfiMISTRY 


>73 


schools of Vedintists ( e:g. the Riiu&nujists and 
the followers of Nimb4rka ) combined, in the or* 
thodo' fashion of the Smrftis and the Pur4»as, the 
Veddntic theosophy with the Sahkhya cosmology 
especially as regards Prakrfti and the order of 
creation and dissolution. For example, the Ved4nt4 
kaustubhaprabhdr, fortifying itself with teats 
from the Vish»u Purdna and the Subala and Go* 
p41a Upanishads, contends that, at the cosmic 
dissolution ( Pralaya ), each Mahabhdta merges 
into the one that preceded it in the order of crea- 
tion by first disintegrating into its own proper 
Tanmdtric form ( irsaTiiRfUCT ), and that the Mab4* 
bhtita Xkdsa merges into the original Tanmatras, 
which then lapse into Bhdtddi, the supersubtile 
rudiment matter, proto*matter ( Chap II, Pada 3, 
Siitra 14). 

Parindma — Evolutionary Process : — When the 
Mah4bhfitas are once formed, the different kinds 
of substance are derived from them by the evolu* 
tionary process called Parindma ( trans- 

formation )■ Matter is constantly undergoing change 
of state. The effect is only the cause in a new 

collocation A trrVn). Change 

is of two kinds 

(1) Change by a spontaneous process, without 
external influence, including isomeric change 
). The Veddntists believe in 
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^Spontaneous disintegration and reintegration, 
ActioO from without, impressed force ab extra^ is 
not; pac€ the Naiy&yikas. always a condition of 
chang^ of state { whether of rest or of motion 
nor is it necessary that .more than one substance 
shoal| combine to generate another substance or 
variely of substance the formation of curds 
from milk, of ice from water ttc . ) All this is direc* 
ted a^inst the Ny&ya doctrine ( ^rambhav$da ). 

( 2 ) Change due to combination with other sub- 
stancOT .. ( ^lornmc^tnr ), Such combination may 
produce (i) a compound substance possessing like 

qualities with the constituents ( »rirT?mrtiWhn‘^fw )> 
or ( 2 ) unlike compounds w'ith nevr qualities, ‘'hetero- 

pathic effects'' { ftiTTifWh’t'if'W Any new qua- 
lity thus evolved through (chemical ) combination 

is called Sa;»hata*bhuta-dharma ( ). 
the intoxicating power of the fermented rice and 
molasses^ which does not exist in the ingredients 
taken separately. ( ww’ 
yy T f Ulf lT mik )■; this Sam^dyakriya 

( 4:59lt*t ) corresponds to chemical com* 

binatioSj and the Veddntists, like the Sahkfayas, 
explain this' only »s the evolution of the latent 

ener^ } in a new collocatian 

But, unlike the medisvaf 
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Sankhya. the Vedanta freely recognises the com- 
bination of heterogeneous Bhuta*. Thus, Earth, Ap^ 
Tejas and Vfiyu freely combine in different 
proportions and groupings to produce the variety of 
substances in the world. For example, the animal 

organism is a compound- of all the five Bhdtas 
WHiwr). It is not merel)- the concomitant or efficient 

causes that may be heterogeneous to the material 
cause, as the Naiyayikas contend, but several 
heterogeneous substances (or Bhdtas) may unite as 
‘material causes' to produce a new substance.’ 

The Ved&ntists resolve all activity, physical, 
vital as well as psychical, into modes of motion, 

subtile cosmic motion ( 

Sankara ; 

Sankara); but they give a separate substantive exis- 
tence to the agents, the vital principle (mv) and the 
mind ( ), though these are also evolutionary 
transformations of the Sukshma Bhutas ( forms of 
subtile matter). What is common to the Nydya, 
the Vedanta and the Sankhya is that Consciousness 
or Intelligence ( transcends Matter : but the 

Naiyayikas as pluralists hold that vital and psychi- 
cal activities are also immaterial and cannot be 
resolved into motion ( ) ;r-the Vedftntis^ 
resolve these activities into subtile motion, but 
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ascribe them to a substantive quasi*material Life 
Pricipie and Mind^ the all-mirroring Intelligence 
( ^nrar) alone being immaterial and transcendent : 
.and the Sankbyas accept the substantive existence 
of the Mind Principle (mf:) as derived co-ordinately 
with the Sdkshma Bhdtas or Tanmatras from in- 
•dividualised Prakr/ti ( Ahankara ), but resolve Life 
into a mere resultant activity of the bodily organs, 
vis., the organs of sense and movement, and the 
psychic principle ( IR; ). 

fwit irwr 1 

w«rr I mr^nr 

wvmPi ^TfRrt rnTtr «5W«npf^- 



»ngTf>T ^ ^- 

^ MPwf^fn Tpwr’ 1 

I ^«rr- 

» injTwt innimitF^r 

WTiwn44*» ^ I nwK 

( VidvantnanoranjinL 
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sr irmt n finrwr^Ww 

^rfer I tct snift^ wt : 

n yn?»rT «*K.P TOi > Tfw ?r^«i wwfsusn i mfk ^w- 
^sirfR^ i <8^iwvtTT^nirnrf- 

t:*iTT^’»^5T ( ij%%T ffr n^m ag^^gTCT* ^rar»«r^’C«nt 

ST ^-arrsiTr: « VW TT^iPTBiS I ^TanT^^ TC^ 

^ S> 4 

Tfw sr xrftairruTa^n'^nTur i g •e^l’ 

snina^nimrjt i aijr 

irftar*!^ ^EfrtTTfnf^w^, irf?:- 

ama ’^Tf^-T«iTf^’naa i '«ife aiW 

amcar* arm'* ^aafsr ^fw i slinkara, S'ariraka-bh^,- 
shya, Sutra 7 , Pada 3 , Adhydya II ). 

The atomic theory of the Ihiddhists : --TBjft 
Vaibhashikas and the Sautnintikas hold that the 
Vayu-atomsi are touch-sensibles. having impact or. 
pressure for their characteristic property, and 
by aggregation ' form tho element Vfiyii ; the 
Tejas-atoms are colour- and -touch-sensibles, hav- 
ing heat for their characteristic, and by aggre- 
gation form the Tejas Bhiita ; the Ap-atoms are 
taste-colour-and touch-sensibles with a characteris- 
tic viscosity, and form the Ap-element by aggre- 
gation ; and finally the Earth-atoms are smell-taste 
colour-and-touch-sensibles possessing a character- 
istic dryness or roughness ( ), and by their 

aggre*gation form the Earth-element. The Bhiitas 


12 
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thus originated combine to form aggregates, which 
arc classed as inorganic siibslances, organisms and 
organs. ( — Udyotakara s extract 

from the Buddhist Sutras, Ny/iya Yarlika, Chap. I. 
-ALhnika i, Sutra 14. cf. Vacbaspaii’s fuller extract 

also the Buddhist commentary ^TiT^tlWr ’ 51 ^- 

I ^in::?nrasra 7 Tf* Tf^r^RjifT: Yfii-siyir: 

— Vachaspati, I'atparyyatika, 

loc.cit.-also Udyo* 

takara, Chap. Ill, i^hnika 2, Suiia i2, — also 
S^rfnivasa’s Vedanta-kaustubha, ( hap, II. Pada 2, 
Sfitra 1 8). 

The atomic theory of the Jainas : — Of the nine 
^^ategories of the Jainas^ that of Ajiva (the not-soul 
«ibr non-Ego) consists of five entities, four of which 
are immaterial ( ), viz., n)erit, demerit, space 

and Time, and the fifth, material possessing 

figure ). The last i^ called Pudgala (matter ), and 
this alone is the vehicle of Energy, which is essen- 
tially kinetic, ue. of the nature of motion. Every- 
thing in the world of not-soul ( the non-Ego) is 
either an entity ( ), or a change of state in 
an entity (inirfTi). Pudgala (matter) and its changes 
of state ( ), whether of the nature of subtile 

motion ( ) or of Evolution ( irftlTiH ), must 
furnish the physical as opposed to the metaphy- 
sical basis ^ all our explanations of Nature. Pud- 
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gala (Matter) exists in two forms, — A«u (atom) and 
Skandha (aggrejjate). The Jainas begin with an 
absolutely homogeneous mass of Pudgalas, which, 
by differentiation breaks up into several 

kinds of atoms qualitatively determined, and by 
differentiation, integraiion, and differentiation in 

the integrated ( V^lTTTrT^ ^ — Uma- 

s/ati, Chap. V, Sutra 26), forms .aggregates (Skan- 
dhas). An A^u has no parts, no beginning, middle 
or end. An Anu is not only infinitesimal, but also 
eternal and ultimate. A Skandha may vary from a 

binary aggregate ( ) to an infinitum 
(^PRrnif^^). A binary Skandha is an aggregate of 
two Awus (atoms), a tertiary Skandha is formed by 
the addition of an atom (Az/u) to the binary 
and so on ad infinitum. The ascending grades 
are (i) what can be numbered ( ),( 2 ) indefi- 
nitely large ( X ( 3 ) infinity of the first 

order ( ), (4) infinity of the second order 
( ), and so on. 

General Properties of Matter : — 

The specific characters of the Pudgalas (Matter) 
are of two kinds, (i) those w’hich are found in atoms 
as well as in aggregates, and (2) those which are 
found only in aggregates. Qualities of touch, 
•taste, smell and colour come under the first head. 
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The original Pudgalas being homogeneous and 
indeterminate, all sensible qualities, including the 
infra-sensibe qualities of atoms, are the result of 

evolution ( ). Every atom thus evolved 

possesses an infra-sensible ( or potential ) taste, 
smell and colour, ( one kind of each ) and two 
infra-setisible tactile qualities, e.g. a certain degree 
of roughness or smoothness ( or dryness and 
moistness ? ) and of heat or cold. Earth-atoms, 
Ap-atoms, 6'/r. are hut differentiations of the ori- 
ginally homogeneous Pudgalas. The tactile quali- 
ties ( ^rr:, ^^nr, ) appear first, but quali- 

ties of taste, smell and colour are involved in 
the possession of tactile qualities. An aggregate 
( Skandha ), whether binary, tertiary or of a 
higher order, possesses { in addition to touch, 
taste, smell, and colour ) the following physical 
characters : — (^i) sound, (2) atomic linking, or 
mutual attraction and repulsion of atoms, (3) dimen- 
sion, small or great, figure, (5) divisibility, f 
(6) opacity and casting of shadows, and (7) radiant 
heat and light. ' 

Sensible qualities. Tactile qualities are of the 
following kinds — hardness or softness, heaviness or 
lightness ( degrees of pressure ), heat or colcj, 
and roughness or smoothness (or dryness and 
viscosity j )- Of theee^ the atoms ( A^us ) possess 
only temperature, and degrees of roughness' 
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or smoothness, but all the four kinds of tactile 
-qualities in different degrees and combinations 
characterise aggregates of matter from the 
binary molecule upwards. The Jainas appear 
to have thought that gravity was developed in 
molecules as the result of atomic linking. Simple 
tastes are of five kinds, — bitter, pungent, astringent, 
acid and sweet. Salt is supposed by some to be 
resolvable into sweet, while others consider it as 
a compound taste. Smells are either pleasant or 
unpleasant. Mallishena notes some elementary 
varieties of unpleasant smell, the smell of 
asafeetida, ordure, etc. The simple colours are 
live— black, blue, red, yellow and white. Sounds 
may be classed as loud or faint, bass ( thick ) 
or treble ( hollow ), clang or articulate speech. 

The most remarkable contribution of the Jainas 
to the atomic theory rcdatcs to their analysis of 
atomic linking, or the innlua] attraction (or 
repulsion ) of atoms, in the lonnalion of molecules. 
Tne question is raised in Umasvati’s Jaina Sutras 
(circa A. D. 40) — what constitutes atomic linking ? 
Is mere contact (or juxtaposition) of atoms 
sufficient to cause linking i No distinction is here 
made between the forces that bind together atoms 
of the same Bhuta, and the chemical affinity of 
one Bhika to another. The jainas hold that the 
different classes of elementar)^ substances (Bhiitas ) 
are all evolved from the same primordial atoms. 
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^«iT^ I wur* ^ I 

HWfir TOiTW! I Tt< n:< E»r3 y T € f mm i 

irsiT’ii’Tt?^! tc^ i ’wagmst’Tw ifmir«^- 

’ggpr ^ I^ I 1 

#WTlfTff^1l|trJ I ^TITcT fSapitw; l iC^’ 

^^^^TRarnrt t H^»n*f i 

♦iyiBiq’ R^ws I I 

^ I ^SITT 1 f*E I 

4ifg^firir«r tIw i i ^fw vtiit 

f<gn3^ ^i 4 Ti{3g: I ^ a ra ai- 
^arpruf I -gifM^: w^fw i 

awapjnrf^uTsif ^ra^qwwfirrwr ^ trT^4r ^ ii4- 
•jftfw I w*mT ar^^irsgflnrailwf fig-rsi^it ^if' w 

^rarf ^ f^r%si ^a^l" i 

ftuTORfirfwT' 9 Tfw I ^isfhBri^ i i y earx^rt . 

•s 

?j4rrr9y yfw yTOiyf ysift y yyfw i y^yyx i ^xjyr- 
g^snmrf^^^y 44$(<j|s^yr<4 djisiyw^^xii yfw i 
mm^w ygwM ^^i fyycyr^ Tfy i i lOTiyw' 

xnrwxyt ya?t yyfy Tfy i «8 ?tit fyyfyJynr X3»ii4y*4' 
yyirryf yasV, yyyWy i i ^(TS4rrf??sxirTyx g 

lafyanf^^j^inyt yymyf ya^t yyfii i f^yrxyifByr- 
f<^%y I finagngrfvyriag^y^ f^»'%y i ^yr^xfy 
fWBxyrfwpggr grg'w I xwxf^gyrrfviyi^T^ 
y yyfy i yt^yx^ y t 
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f<i ■anf^piT; ^ Tfw i 

^spf^ I I TfT3RT»n^ I «!WrT ^- 

^ ^«i»rT«niT>f^irT'Br ^ Tfw i 

I wa? i aw* fl-fw ^ar- 

^wiyn: ufxflrTU^ wftr i r 

UmasYfiti, TattvarthAdhigama, Chap. V'). 

The Nyaya-X'ai^eshika chemical theory : a 
brief summary. 

1 must content myself here with a brief and 
rapid sketch of the chemistry of the Nyaya Vai.ct*. 
shika, which I shall elaborate in connection with 
the mechanics and physics of the ancient Hindus 
in a separate paper. 

The relation of the specific characters of mole- 
cules ( and higher aggregates ) to the original 
at jmic qualities is reduced in the Nyaya-VaiAej-hikci 

to the following canons : — (a) 13 ^’ ^ITainrj^fr- 

yiq*fcH ' ^-anTniw: ^ f^an^^r* 

( Here ^"ai is used in a narrow technical 
sense, so as to exclude the quasi-compound sub- 
stances). (c) 

wpwn^r^sirT: i 
No separate explanation is necessary, as the 
canons are embodied in the following exposition. 
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Theory of Atomic combination : — 

The four kinds of Atoms are Earth, Ap, TejaS' 
and Vayu atoms, possessed of characteristic mass, 
numerical unit, weight, fluidity (or its opposite ), 
viscosity ( or its opposite ), velocity ( or quantity 
of impressed motion — Vega) ; also characteristic 
potential colour, taste, smell or touch, not pro- 
duced by the chemu'al Operation ol heal ^ 

j. 

Alcana has no atomic structure ( and is 

absolutely inert ( f3rf5OT)i being posited only as the 

substratum of sound, which is supposed to travel 
wave-like in the manifesting medium or vehicle of 
Vayu (air). Only the other four Bhutas unite ( or 
disunite ) in atomic or molecular forms. The or- 
thodox view is that, the presence of Earth-atoms is 
necessary whenever chemical transformation under 

the operation of heat ( ) takes place. 

Atoms cannot exist in an uncombined state in 
Creation (S"ivaditya, Sapta-padarthi- commen- 
tary, where, however, it is noted that still atmos- 
pheric air is believed to be monatomic in structure, 
iu\ to consist of masses of atoms in a loose uncom- 
bined slate— (-Nrftwirrgf^ 

0 

The atoms may combine in one or other of 
the following ^ays : — 
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I. One Earth-atom, by an original tendency, 
unites with another, to form a binary molecule 
( )• In rile same way, binary molecules of 
the other Bhutas are formed. The atoms are 
possessed of an inherent Parispanda ( rotary or 
vibratory motion ), and when they unite in pairs, 
xo long as there is no chemical operation under 
the action of heat corpuscles, the original qualities 
of the atoms produce homogeneous qualities in 
the binary molecules. 

The question as to the existence of a triad, 
a tetrad, a pentad etc. of atoms is one of the moot 
points of the Nyaya-Vaweshika. The orthodox 
view is that, the primordial infinitesimal particles 
( atoms ) start with an incessant vibratory motion 

( Raghu- 

natha S'lromani — mfnfrirr, 
Udayana, Kusumdnjali), and an inherent impulse 
that drives them to unite in pairs — a sort of ‘mono- 
valency'', as it were, exhausted with the formation 
of a binary molecule- The binary molecules now' 
combine by threes, fours, fives, etc, to form larger 
a ygregates as well as the variety of elementary sub- 
stances, the particular collocation in any case being 
not only determined by physical causes, but also 
serving to satisfy the ends of the moral Law in 

creation ( vm)- 

sr 1 i 
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irwr tfw I y’ g Tf ^ n afy rTr«m 

tr^* «»iprT i wrrCTTrT^ im 
wm ^ w w ^tnrcami^ 

■apfS^ 1 <8 g yiIT fc« lT ^fe: I S'rfdhara, 

Nyaya-Kandali, l ) Cf. Vdchaspati’s 

report, Bhamati, Chap. II., Pada II. Sutra II. 

). Pra- 

^astap&da appears to have originated this view 
( sppi^mf^^raraff' - 
Prasastapada, ) ; but that another 

view M'as also maintained in the V'aiseshika School 
is evident from the brief summary of Kawada’s 
system given in Utpala's commentary on the 
Vr/hatsa7;?hita, and this indeed also follows from 
S'ridhara^s admissions in the Kandali. On this 
view, also, atoms hjave an inherent tendency to 
unite, but some unite in pairs, others in triads, 
others in tetrads, etc. This may happen in two 
ways, — either by the atoms falling into groups 
of threes, fours, etc. direct, or by the successive 
addition of one atom to each preceding aggregate* 

A triad ( Tryawuka ), then, holds together three 
atoms (Atjus), not three binary molecules (Dvyawu- 
kas) as on the orthodox hypothesis. Similarly with 

tetrads, pentads, etc. 
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T:fiT 

^t[iirn; I Utpala, Chap. I. S'loka 7 j cf. also 
S^ridhara's admission, 

jJTTwi anw,^<iffwr^ ^nn- 

s*r?:?{ imrfcr f^r ). S ankara 

seems to speak of two binarj’^ molecules in the 
Vaii'eshika as forming a tetrad, ( iT^fcr ^ 

S"iiriraka-Bhashya, Chap. II, Pada 
20, Sutra, II, where the Bhdmatj gives a forced 
interpretation ). 

These binary molecules are grouped by threes 
fours^ lives, etc. (^iir ) to form different 

isomeric modifications. The variety of Earth- 
substances is due to differences in the arrange- 
ments of the molecules, ( e.g. their greater or less 
density, and, above all, their grouping or collocation 
)% which account for the sj)ecific 

characters ( ) manifested by these iso- 

meric substances, WT ^ 

1 Prajastap^,da, 

I I nfii- 

f^RRTrf^TTlx^: I ^unsnwvr^tfw ^srre- 

^5rT«[ w«iT 1T5T ^ert -ar^ : ?i«rr ^rm ^snir- 

flfTTf^T ■arWT’^ I S'ridhara, Kandali, ibid. 
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j.'BHiiit ^njTfiT I ^rafirF^?r^5wf%»ri»^;5faft- 

Tlf^inRRTW^^ Wf^TRtltT I I.Idfiy.ina, Kirn7;dviili, 

These i>riginal differences in molecular grouping 
leading to distinctions of genera and species, 
however mechanically or physically explained, 
come also under the operation of moral and 

metaphysical causes ( WW)f i-e.y of ideal 

ends in the moral government of the universe, 
which are superimposed upon the physical 
'Order, but which do not come witldn the scope 
of Natural philosophy. An elementary sub- 
stance thus produced by primary atomic com- 
bination, may, however, suffer qualitative change 
under the influence of heat ( TTTm§rTfTTrf% )- 
The process is as follows : — (i) the impact of 
heat corpuscles decomposes the binary ( tertiary, 
or quaternary) molecules into homogeneous 
atoms possessing only , the generic characters 
of the Bhuta concerned ; — (2) the impacts 
of heat particles continue, and transform the 
characters of . the atoms, determining them 
all 'in the same way ; — (3) the heat particles 
continue to impinge, and reunite the atoms so 
transformed to form binary for other) mole- 
cules, in different orders or arrangements, which 
account for the specific characters or qualities 
finally produce^ The Vaiseshika holds that 
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there is decomposition into homogeneous atoms, 
transformation of atomic qualities, and finally 
recombination, all under the influence of beat. The 
Nytiya on the other hand thinks that the niolecnles 
and larger aggregates assume the new characters 
under the influence of heat without decomposition 
into homogeneous atoms, or change of atomic 

characters ( or fnirciim ). 

fT^nr: I 

^ 

555 fiEtlT fiRrnHT f^tTT*r: 

5«irtT^¥‘^Tnf^«n?r: 1 

f^nr; I ?rjrarTft?3’nrpra^iT: ^nfifeil^rrspc- 

^pnfi^^:-»BYeTV»n»irr: 

^Tf^Rrrar'iJTTV^ 1 v^’ 

tur an^: I ’nfH ^fir ar 

trs*nn%^ ?:ynw n t»ii H i « iw 

*nRJ!r irf^ranirgwxrT^fRanTi^ v’urti Tfw 1 
( Jayanta. Nyayamanjari, g[jR^?rar*lJ*r%^ ). This is 
the Vaiseshika view, but Jayanta himself in> 
‘dines to the opposite view : — 

Tn^T; fa RUtmSMW 1 firarRIRom "W 1 ibid. 

The Nyaya view : — il 
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that impinge on the atoms, or the 
nature of the impact ( iq^EiTnti 
wiT»r). (sf 
45 Tn^ Tfir ^fii 15 

^ fwT- 

^faq trr; ■g^dan^ ^UT- 
fdfuenrsnrHH l Vide also Udyo- 
takara, III, 2, Sutra 14. Cf. also 
V&chaspati, 1, i, Sutra 4. 

^ir Tv^isxm 

^Tnr<H«jVprr wtt- 

^Tc[ -min^ ^- 

Now when the atoms have all been 
determined in the same way, they 
begin to recombine again under the 
impact ( or impulse ) of the heat- 
particles in binary molecules, ( or 
tertiary, ctc.\ and these in higher 
aggregates. It seems to be generally 
held that, at the final step one or more 
atoms of one constituent substance 
unite with one or more atoms of the 
other constituent substance or sub- 
stances to form a molecule of the com- 
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pound ; but the question is not of 
much significance for Mono-Bhautic 
compounds of the first order, as, in 
these cases, the atoms have before 
this all lost their distinctive characters 
and become homogeneously trans- 
formed. The compound so produced 
will possess the new characters of 
the transformed atoms^ so far as 
taste, colour, smell, etc^ are concerned, 
but as the molecular arrangement or 

structure may vary, 

different compound substances may 
result from the same components. 

i}i) Mono-Bhautic compounds of higher 
orders : — Again, Mono-Bhautic com- 
pounds of the first order may chemi- 
cally combine to form higher com- 
pounds, and as the ultimate Bhuta 
substratum is the same, the process 
of decomposition and recomposition 
will be essentially the same as before. 
The only doubtful point is whether in 
this case the component compound 
substances are broken up only into 
their constituent molecules, or into the 
original homogeneous Bhtita atoms. 
Some of the later Vai^eshika Scho- 
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liasts hold that the latter happens in 
every case of chemical composition, 
however complex^ but the earlier 
Vai^eshika conceived that in the 
case of compounds of compounds, 
the decomposition does not proceed 
so far as the original Bhuta atoms ; 
but that it is the specifically deter- 
mined atoms constituting the mole- 
cules of the component compounds 
that are transformed under the impact 
of the heat corpuscles ; and then one 
such transformed atom (one or more 
according to another version) from the 
molecule of one component unites with 
one similarly transformed atom ( one 
or more according to the other version) 
from the molecule of the other com- 
ponent. Pr^jastapada, the great Vai- 
^eshika Doctor, holds this view. When, 
for example, in the fertilised ovum, 
the germ and the sperm substan- 
ces, which, in the VaL^eshika view, 
are both isomeric modes of Earth 
( with accompaniments of other 
Bhutas ), unite, both are broken up 
into homogeneous Earth-atoms, and 
it is these that chemically combine 
under the animal heat ( and bio-motor 
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Energy, ) to form the germ-plasm 
( ). But, next, when the germ* 

plasm develops, deriving its nutri- 
tion from the chyle < blood ) of the 
mother, the animal heat breaks up 
the molecules of the germ-plasm into 

its constituent atoms ( iwhtchTR- 
)» into atoms specifically 

d^^termined, which by their grouping 
formed the germ-plasm, and then these 
germ-plasm atoms as radicals che- 
mically combine with the atoms of the 
food constituents, and thus produce 

cells and tissues. ( wmmi- 

^rnFT^rqrw^fH: ^ ^^5 icctcrwi:- 

T?tm I 

Tttfwir ii%Ts ^i%vTirramf?c 

qsqranretirptffi: « 

. . -wsT in <« p n ’^Nsrirfir 

vqswKrcc wir qwwr- 

'«tet ^nranrwqr- 
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^u anii ffw t 

gtin^fir: ^rflrwrorr^*^ 

TW^rr I S'ridhara, Kandali, 

Eftpftfg^^iwrn I ) In this hypothesis 
( araiPTT ), it is assumed that the 

atoms are similarly transformed, i.e., 
become endowed with the colour, 
taste, smell, etc. of the product ( the 
cell or tissue), the moment before 

the chemical combination takes place. 
Similarly, when milk is transformed 
into curd, one view is that the trans> 
formation takes place ( under internal 
heat ) in the constituent atoms of 
the milk molecules, atoms specifically 
determined as milk, and not in the 
original atoms of the Bhutk (or Bhutas) 
entering into. the composition of milk. 

(Cf. 

I gi:- 

Tftt I Nyaya- 
bodhinf, on Annam Bha//a’s Tarka* 
sangraha. ) Cf. Dinakari, on die other 

hand — t j njiafagiaigr IWI 

( Vf’ ) 0 these cases, the atomic 
contact is called constituent contact 
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( )f Rnd all the atoms are 

equally regarded as material causes 

( or ^irifnan^) of the 

compound. 

B. Hetero-Bhautic ‘quasi-compounds'. — ■ 
The Nyaya-Vai^eshika maintains 
that in the case of bi-Bhautic (^or poly- 
Bhautic ) compounds^ which are only 
quasi-compounds, there is another 
kind of contact between the hetero- 
geneous atoms of the different Bhutas, 
which may be called dynamic contact 
and is distinguished in its operations as 
Upashtambha* Vish/ambha or Avash/a- 

mbha (frqr^Tiir, or ^sr^r^nr). In some 

cases, it so happens that the atoms 
of different isomeric modes of the same 
Bhuta do not chemically combine 
under the mere application of heat ; — 
they require to be surrounded ( and 
‘excited’, ‘energised^) by atoms of 
different Bhutas. For example, in 
the case of the oils and fats as well 
as of plant saps and fruit juices the 
Earth— atoms must be dissolved in water 
( Ap ), and it is onjy when the water- 
atoms ( Ap*atoms ) congregate round 
the former that dynamic intra-atomic 
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forces are set up, and the Earth*atoms 
(with the water atoms in dynamic con- 
tact) now take on peculiar infra-sen- 
sible characters (colours^ tastes, smells) 
under the impact of the heat corpus- 
cles, and then, under further impact, 
fall into groupings or collocations 
( of a very peculiar nature, to be pre- 
sently explained ) which determine 
the nature of the composite substance 
thus produced. Here it is the water- 

atoms that are dynamic 
and excite the Earth-atoms, and these 
substances, oils and fats ( and 

■^w»r ), as well as acids i are, 

because of the Earth radicles regard- 
ed as Earth-compounds (or Earth- 

substances ). 

mmiT: i ^<Tt 

f%1%! I 

Udayana ). In the above instances, 
Ap (water) acts as dynamic (Upash- 
tembhaka, ( vimirv ), but Tejas 



HINDU CHEMISTRY 


and V&yu can also act in the same 
way on Eartli-particles. Conversely, 
Earth-particles may act dynamically 
on the atoms of the other Bhdtas. 
For example, in the case of mercury 
and the metals which are conceived 
in the Nyaya-Vai^eshika to be igneous 
bodies (in fact they are supposed to be 
formed under the subterranean heat 

), the Tejas corpuscles are 
believed to form the radicles, and the 
Earth-particles are dynamic ( ). 

( fsrT5*nc 'wjTwntirlir w 

^ZiTTOTf««Tr TUffTTTCW; 

Tjwar l Udayana, 

Kira/ziivali, i Cf. also %T?f^ 

TnfWtvpr ^trer- 

i ) 

It may be here noted that Gangefa, the 
author of the Tattvachint6mam, 
conjectures that even gold can be 
evaporated or made to disappear by 
the application of intense heat ; 
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*ni?ifii I But 

Mathur^ndtha notes here-^l^m^TST- 
I ( ^W^TZiy^W )• 

But while every Bhuta can act dyna- 
mically as ‘ energiser’, 

^exciter’, it is the Earth-Bhuta alone 
which is capable of exercising the 
power of arrest or inhibition of 
molecular motion or the motion of 
particles due to gravity as in fluids 
( Vish/ambba, or the power 

of counteracting the tendency in a 
given set of atoms to fall into a pe- 
culiar order or group ( ). 

I Udayana, Kira- 
wavali, I fmmici' ^mrr- 

i Vardhamana, Kira/^avali* 
praka^a, idtd.) 

Oils fats, milks — Bi-bhautic quasi-compounds, 
with Ap as energiser : — Oleaginous substances 





HINDU CHEMISTRY 


203 


( 13 ) are divided by Udayana 

into (i) oils, derived from vegetables, (2) butters 
derived from milk, and (3) fats derived from 
animals. The medical schools, as we have seen, 
recognise animal oils as distinguished from vege- 
table oils. Vegetable fats ( e. g, ) are 

also mentioned. Vachaspati in the Tdtparyyatiku 
contends that mustard oil has not the flavour 
and smell characteristic of the true oils ( sesamum, 
linseed etc, ), and is classed with the latter by 
convention. Judged by the flavour test, A'miksha 
(the casein substance formed by mixing milk- 
curd with hot boiled milk ) is to be classed 
with milk substances So also Takra, whey,— 
but VAjina, the thin fluid that is left after 
the A'miksha ( casein substance ) is separated, 
cannot be classed as milk. It may be added 
that the milks and curds as w^ell as oils and 
fats derived from different species of vegetables 
or animals are supposed to differ in their ultimate 
structural arrangement, and therefore in kind ; 
but Vallabha thinks that the ghees ( clarified 
butters ) prepared from different kinds of milk 
are of the same kind ; in other words, the milks 
and curds are ‘polymeric’, the ghees ( clarified 
butters ), ‘i8omeric^ using these terms, as before, 

in a loose general sense 
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TT^oiT^fir g l Udayana, Kira«^valr, 

I Vallabha notes that ghees do 

not differ in kind, as milks ( and curds ) do : — 

^ 5 

JCWTOlfilft I — Vallabha, Lilavatl. Compare 

Vdchaspati, II, 2, 65 

I anm ^ 5irnr® imfr^rt \ 

i:€arfcr ^ 1 winrrf«rin^: 1 ^ g 

wr^T![ arrft^T^rt 

I 

III. Mixtures like soups^ solutions eicx — fii soup is 
a physical mixture. When meat is boiled in water, 
there is the application of heat, with chemical chan- 
ges in the meat, but the combination of meat-parti- 
cles and water-particles in the soup is only physi- 
cal combination, and not a chemical one. It is 
of course not a true compound, neither is it a 
quasi-compound, like milk ( in which the water- 
particles are ‘energisers’ of the Earth-particles ). 
Milk, for example, retains its milky substance, 
when it coagulates or becomes solidi ( this of 
course is also the case with mono-Bhautic sub- 
stances whether elementary or compound, e. 
water, \vhich becomes ice, ) but the substance 
we call a soup or laolution ceases to be a soup 
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or solution, the moment it solidifies. Udyotakara 
notices gruel, baths, and lyes ( alkaline solutions ) 
as mixtures of this class (1^7 

RWIITs t Vfirtika, Chap, I, Alinika i, 
Statra 14). % arm v<nmTr»amf irsTWt 

irfiT 4;u|ia44,(i‘|tj||rJ|t H: 

aitm: V ^ ifir 1 um^^«rfr%*T<n 5 mr!ai: 

I Udyotakara, Vartika, Chap. I. A^hnika 
1, Sdtra 14. Vide also Vachaspati’s comment: 

TT fawriirfirayi^awTart 
ifti^ Trm%r7ni^ ^ 

tm aiaafr fnanrla^TTsnTm«Nrnf 1 

si 3 jf gTir»i I 

?I arf'Em' ^ rfir ^ 

•aiWtW: I Vachaspati, Tatparyyatjka, ibid. For 
salt and alkaline solutions, vide Kira«avali — ^ir?[ 

’snTTf^Tftf tv: Trn 5 % v 

T%T ih^T W I Udayana, Kiraw^vali, 

vrafrr^WH I 

Chemical action and Heat :— The operation 
of heat is of course universally implied in chemical 
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combinations. Where the application of external 
heat is wanting, V6tsytlyana, the great Doctor of 
the Nyaya, points to the operation of internal heat. 

{e.g. ef«iiftT*T?55 lawr 

T^nrr'l; TWSSTJ* l — Vdtsyayana-Bhdshya, 

Chap. IV, A hnika i, Sutra 47 ). In the case of com- 
bustion, we have seen Vijndna-bhikshu explain 

the heat as latent in the Earth-substance, the 
fuel, from which it breaks forth. Udayana 

points out that the solar heat is the source of all 
the scores of heat required for chemical change in 
the world. The change of colours in grasses, for 
example, is due to Tejas, in the form of latent 
( invisible ) heat, not in the form of Agni ^ and the 
cold in winter cannot take away this store derived 

from the Sun, ( fjf ^ 

Tjf?WTiSJ%?l: ^ | HTBXT 

^ I H faf^<r«re »n v ^ >l i sr 

fyf gh R] i 

Tjaanfi?^ w ^>s> ^ I ’•m 

»IT?T €T«J^ I 

^ I Udayana, Kira»4vali 

1 ) Similarly, it is under this 
solar heat that the un:ipe mango ripens, i.e. changes 
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colour, taste, smell elc., showing that there is chemi- 
cal transformation or subtile decomposition and 
recomposition going on ; and this is also the case 
with the rusting of the metals, which is a combus- 
tion due to the solar heat ( 'RTW ) even as the 

conversion of food into chyles and of chyle into 
blood are instances of chemical action due to the 

internal animal heat ( or 7^^; ). 

But the kind of contact with heat-corpuscles, in 
other words, the kind of chemical action ( ittm ) 
which transforms colours is supposed to differ from 
that which transforms flavour etc. ( 

and im; ) and this last from that which produces 
a change of smell, or tactile quality. ( *nir 

<imUt I Trrr: 

T^iroiffie T«p^ fwwnftw- 

N^rn[ I flRwn tw* 

yq ft q ni ft yqi i n i T q vt5nr3(fltv««%: j 
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imiwum vfE»r^inrnr »*5^!»prTTi[ i 
zfiT in^ufluHr 

fT M 1 W iftwHfBWr^t 'UTinC- 

m^ptr* isvT^inrrRT^^ fTOT^^i?tw.^f^1*ni«ii<i 

^ar'«i?«Tfi;^tQTq*rTi^ irpniiT ?tnnf 
w ig i W? Rrg»n»f^^^3i*Hirrg gr;#^»rT wnw' i 
wnnwEtrT^’i i RT?ii«|;RTf^f»rf^nfCTTwr«T. 

sjTwgnfgJRRw nfTj'vnw- 
Tftf 1 Nyayabodhini on Annam Bha//a's Tarka- 
saiVjfralia ). Heat and light rays are supposed to 

consist of indefinitely small particli‘s which dart 
forth or radiate in all directions rectilim ally with a 
sort of conical dispersion and wiih inconceivable 
velocity. I'hey may either (i) penetrate through 
inter-atomi«5 (or inter-moleeular) spaces as in cases 
of conduction of heat which when applied under 
the pot boils the w^a^r» or fries the paddy where 
there is no chemical action in the pot, no decom- 
position and recomposition of its atom?, no change 
in the moJecular collocation ; or, as with light 
rays in cases of translucencv or transparency 
(iJWftirT) penetrate through the inter atomic spaces 
with Parispanda of the nature of deflection or 
refraction ( twiar V^nrsf / Udyotakara), in the same 
way as when fluids penetrate through porous bodies 
(iffli flrw'ji’wnf mu tIw— U dyo- 
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takara, commenting on Vatsydyana's irfr^gR^- 

Sutra 47. Alinika i, Chap, III.) or ( 2 ) 
impinge on the atoms, and rebound back — which 

explains reflection ( — Varahami- 

hira, Valsyayana ) or otherwise be 

obstructed by the atoms in their path, which would 
explain degrees of opacity, the casting of sha- 
dows, eie.y all these operations being also physical, 
and unattended with decomposition and recom- 
position or alteration of molecular grouping, or 
(3) lastly, strike the atoms in a peculiar way, 
so as to break up their grouping, transform the 
physico-chemical characters of the atoms, and again 
recombine them, all by means of continual impact 
with inconceivable velocity, an operation which 
explains all cases of chemical combination. 

fw Wc[ TTT^T- 

W^fir iRIiarRTfwf^ 

I (Udayana, Kira/zavali, 
— taken from Viichaspati, Tatparyya- 


tikii, I ) Cf. also ( JIrT; 

%ipniT H Vi^baspati— 

'anvlfir i 

mi irei Wt: I ^wrm: ^ ^nrfr- 


ibtd. Cf. 


narxinv^ fis g i 


>4 
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■t^t LLL RtlRTT wffRIDPRTl^lIW I 
Udayana, in reply to tlie objection — 


^ ff wnir fffifWTfiRT fiTwifr- 

RiTTir’ wrSwRHft^ RTg«?n i n^mTTnirinfT wrt ^ 
Rrmn^ l ( Udayana, ibid, ) Definition of ^Virr - 
RRIR: I ^rqnmYRTW: ^^nR- 

• ^HT^TTft'R’ ^ 

Jtir^RlfhnTTnr l Udyotakara, Chap. Ill, Aiinika 


I, Sutra 38. 

^RTir I Sutra 47, where Udyotakara notes — RltfR- 
irffrew:— 5iir^TRRt(T r a|» 3 ^ ip?! 

5 ihtf»nriw: «I>tr«raii» 1 Vachaspati 
explains Riinnrr R 

•syrrir^r fsinw 

RRTCl^RflhfWiSPat : i ^l V Tl ^ RTW; I Cf. Vatsyd- 

yana on Siitra 47, A^hrfika i, Chap. III. On the 
other hand in chemical combination, 


I fP( ^RRITT R%fs 5 'Rr «fH- 

RTUTT fiiraT, fjRRi^T j^PT;, fRmmtr 

RdT'WfR 5ll*rf*f*IlW! etc. — ^Jayanta, Manjari, ^mirati- 
^ 4 *^* 1 ^ I For opacity, shadows, etc.^ vide ^?TT 13 


Tifiiwl I ^ ^ sRiTCS* ifar mrirfir i ft?;*- 



HINDU CHEMISTRY 


211 


TmhrS\^}\ i 

a wrf^ i Udyotakara^ 

Chap. IV. Xhnika 2, Sutra 25. For reflection, 
and its laws, I quote passages in my paper 
on Hindu Physics and Mechanics, to which 
the student of the history of Optics is referred. 

Arrangement of atoms in Space : — The Nydya 
conceives atomic magnitudes as Parim4«rfalya, a 

term which indicates a spherical shape. ( nfi:- 

•5'ankaramwra). 

To conceive position in space, Vachaspati takes 
three a::es, one proceeding from the point of sunrise 
in the horizon to that of sunset on any particular 
day ), ( roughly speaking, from the East to the 
West);— a second bisecting this line at right angles 
on the horizontal plane, ( roughly speaking, from 
the North to the South ), and the third proceeding 
from the point of their section up to the meri- 
dian position of the sun on that day, ( roughly 
speaking, up and down ). The position of any 
point in Space, relatively to another point, may 
now be given by measuring distances along these 
three directions, i, e- by arranging in a numerical 
series the intervening points of contact, the less 
magnitude or distance being that which comes ear- 
lier in this series, and the greater that which comes 
later. The position of any single atom in Space 
with reference to another may be indicated in this 
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way with reference to the three axes. But thi^ 
gives only a geometrical analysis of the concep- 
tion of three-dimensioned Space, though it must 
be admitted in all fairness that by dint of clear 
thinking it anticipates in a rudimentary manner 
not only the foundations of solid i co-ordinate ) 
geometry, but also of the geometry of position, 
and especially the conception of Space as a 
Manifold, which alone can serve as the basis 
of a generalisation comprehending all diffcreiU 
possible kinds of geometry, Kuclidean and non- 

Euclidean. 

■*r: ▼ T?:q»iTfe- 




•apr^Birt Wf Tir^n^i 

^prar: I 

a' 'r i 

Vachaspati, T&tparyyatika, Chap. IV. A'hnika 2 , 
Sdtra 25. 


The original physical arrangement of atoms is 
also given. Each atom is in contact with six other 
atoms, which gives a cubical arrangement, 
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»*inrr htht: 

Wn?>|TigTlf: B 1 ibid. 

Cf. also the objection in the Buddhist Karika. 

imr i 

fxR!?: ^rJT^^irn^: 11 This is the typical primordial 
arrangement, and variations in the collocation 
of atoms and moleculc^s as 

we hav(‘ seen, were conceived to account for 

the variety of isomeric modes of the same Bhuta, 
as well as of mono -Bhautic and poly-Bhautic 
compounds. 

The molecular arrangeiiKMit in the case of 
la-Bhautic compounds is \ery peculiar. Two sub- 
stances, say Karth and Ap water), form a quasi- 
com pound, first, and each substanct^ breaks up 
into atoms, one atom of Karth comes into contact 
with one of Ap. Hut the two do not form a binary 
molecule. Instead, this contact of heterogeneous 
atoms leads to a ('iirious result. The atom of Earth 
combines with a neighbouring atom of its own class, 
and forms a binary molecule. Simultaneously 
the atom of Ap combines with another Ap-iitom, 
and forms a binary molecule. Now the first binary 
molecule links on to the atom of Ap. and 
similarly the second binary molecule links 
on to the atom of Earth. The moment after^ 
the two binary molecules lake on the physico- 
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chemical characters of Earth and Ap respectively, 
and simultaneously with the assumption of these 
physico-chemical characters, the binary molecules 

enter into complex contact ( ). In 
all this process, work is done only in the lirst in- 
stant, in the contact of an atom of Earth with one 
of Ap — the resulting contacts, of atom with binary 
molecule and of the binary molecules with each 
other, involve no further expendition of Energy. 
Thus we get a particle holding two binary 

molecules ( of Earth and Ap respectively ) in com- 
plex contact, and such particles continue to be 
formed. In this way the particles of the two 
substances arrange themselves, and the peculiarity 
of this molecular arrangement explains the resul- 
ting mixed or compound qualities of this class of 

quasi-compounds. { ^ivrei^ ( ) WfnmRTans 

’tr tnw- 

^ni; I TCW- 

imut ^pirwif infi- 

I «T% c r y i ili: 

^nT,»ttrtrn3Pnnw^ »s*^rin?r^ 
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^rqsiifr ^«3ii^ifnsiT inffti^ftr ( Prawsta- 

pada-Bh&shya, ijllicia^ 4^r»rf^^WW{ l) 

The whole process may be graphically re- 
presented as follows ; — 



E — an atom of Earth. 

W = an atom ol water(Ap;. 

I _ a binary molecule 

£ ol Earth. 

W 

. a biliary molecule 

^1^ of water (Apj. 

1 \Vill conclude this account of ancient (and 
mediaeval ) Hindu chemistry with a note on the 
conception of molecular ( atomic ) motion, Paris- 
panda, and the' different varieties of such motion 
which were conceived to account for the physical 
phenomena of sound, light and heat. Any attempt 
to differentiate rigidly between Mechanics and 


Molecules of a bi- 
Bhautic quasi-com- 
pound graphic for- 
mula of complex 
contact. 
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Physics on the one hand and Chemistry on the 
other at this primitive stage would be an idle 
affectation. My paper on Hindu Mechanics and 
Physics will give a detailed exposition in a sepa- 
rate treatise. 

Parispanda : — Resolution of all physical action 
into motion : — 

Parispanda sometimes stands for motion molar 
as well as molecular, but more often for the subtile 
motion of atoms or molecules. The radical mean- 
ing of the term is whirling or rotary motion, a 
circling motion, but it may also include simple 
harmonic motion ( e, g. vibration ). All action, 

operation, work is ultimately traced 

to this form of subtile motion lodged in the atoms 
or in the matter-stuff. The Vedanta, for example, 

speaks of a cosmic vibratory motion ( 

— .yahkara). — A ka.va, in the Vedanta, as 
we have seen, is the first stadium in the evolution 
of Matter, which gives off Vayu, which gives off 
Tejas, and so on ; but A ka^a (Ether) itself passes 
through two stages before the emanation of the 
Sukshmabhuta V«lyu (l) the motionless ubiqui- 
tous primordial matter-stuff ( answering to the 

Sankhya Bhutadi) called Punlwam kham (’gm^ W); 
and ( 2 ) a subtile integration, the pure unquint- 
uplicated Stiksbhiabhuta called Vayuram Kham 
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answering to the S^nkhya Tanmatra 

stage). It is this subtile *^ka.va, in its Panmatric 
integration, 1. e. in the derivative form, which is 
subject to an incessant Parispanda. The gaseous 
stage of matter ( the Vediintic V^ayu ) is in- 
deed matter in a state of Parispandic motion 

— Aankara). So also the bio- 
motor and sensori-motor principles apart from the 
directive Intelligence of the Self 

?*rannT^— 

— .S'aiikaia 'Fhe Smikhva also conceives 
this Parispanda to charact(‘rise every process and 
[dienomenon of cosmic exolulion ( tific 

— V'achaspati, Kaumudi ). Bhutas, orga- 
nisms, mental organs, as modes of Prak/vti 
(^considered apart from the Intelligence of Purusha) 

are all subject to this Parispanda 
ITISTT ^ *ft I 

^ TjRri[ xcg | — \achaspati on Ktirika lo). 

On the other hand, Prak//ti as the Avyakta, the 
a-cosmic, the un-manifest ground, with resolution 

only of like to like ( ), is devoid of all 
Parispandic motion ( ^T^rfcr 

fOTi, wmftj I f on Kiirika 10). 

The Nyaya-Vaweshika finds Parispanda in all 
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forms of matter, except Aicd^a which, in that 
system, is non-atomic and incapable of any change 
or activity ( )• But all atoms from those of 
Vayu downwards, are in incessant motion. The 
world at bottom is an infinitude of continually 

whirling ( or vibratory ) particles ( 

— Raghunatha ; — compare 
also Udayana-Kusumanjali, Stavaka V. — 'TOT’^inr: 

Trfinf^TOT^r Tjrrffitfw i ). All physi- 

cal action consists in motion. The NyAya-Vai- 
jeshika rejects force, power, operation ( irfiir ) 
except as modes of motion. Jayanta indeed states • 
we do not acknowledge any mysterious power or 
operation, which the senses do not and cannot 
report to us. But this denial of Force ( irflff } 
and of unperceived and unperceivable operation 
( ) is put forward as a philosophical 

( epistemological and metaphysical ) proposition 
to justify the Nydya analysis of the causal nexus 
into mere invariable and unconditional antecedence 
among phenomena without productive power 

or efficiency ( — 

Bhasha-Parichchheda). It is not of course intended 
to question the existence of Parispanda, which is 
of the nature of motion, and which, though subtile 

and therefore infra-sensible ( and 

not is "the ultimate form of all physical 
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activity, ■arnnt:: linctirt: I 

TainrPC: ^i^fn 1 ifUTRT ^TW- 

^RT Rr^ar?t I R ^smui- 

I Jayanta, Nyaya-Manjan, Ahnika I ). 
The effect (no less than the action) is, in all cases of 
material causation, the resultant of the combined 
motions of the various ( material and efficient ) 

causes involved ( c. g. in the case of 

fqfinnir€T^Nt?r: 

in^r 1 ...rjr -arr^x: rthi^i 

ft? Tii%RTTOT‘ R; Iffy I— Jayanta, 

Nyaya-manjari, A^hnika I )• 

But, in the Nya)M-Vaii‘esh!ka^ though all action 
of matter on matter is thus resolved into motion, 
conscious activity i-s sharply distinguished from all 
forms of motion, as against the Sahkhya-Vedinta, 
which, :is vve have seen, considered every thing 
otiier than Intelligence, the Purusha or the trans- 
cendental Self, to arise in the course of cosmic 
Evolution, and therefore to be subject to Parispan- 

die motion. ( *a?TTRTtt WgtlRfT: i 

: I — Quoted in Jay- 
anta's Nyaya-manjari, A'^nika IV ). 

Santdna, i.c\ Gati-sant&na ( including wave 
motion and current motion or convection ); Kampa 
santana, Spandana, ( vibration ) Charaka notes 
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three kinds of santanas, serial motions, vtz,^ those 
of water, sound and light ( irs^^wnr and 

). Chakrapa//i points out that a wave of 
sound travels more rapidly than a wave of water, 
and much less rapidly than a ray of light. In 
Hindu Mechanics, a current of water (downward 
flow, is conceived to consist of particles 

moving in an uninterrupted scries under the action 
of gravity and fluidity ( and ). A ray of 

light implies the rectilinear propagation of indefini- 
tely minute corpuscles, in all directions, with in- 
conceivable velocity, and a sort of conical disper- 
sion (frf’Tslit fy %*nfiririr: 

Udyotakara — Varhaspati ), A wave of water ( 

) implies the transmission of vibratory motion 
in the water particles. (Cf. Jayanta — xrrrifHr5riT«iYFir*5- 
Ahnika II) A wave of sound 
is conceived by some on the analogy of a wave 
of water ( only the air-waves ( cf. 

the Mfmawsa ) or the sound-waves in and through 
the vehicle of air- waves (cf. the Nyaya-Vai.reshika ) 
travel by concentric circles not in one but in all 
planes. ( N. B. this assumes transverse waves). 
Others hold that the air-waves ( cf. the Vakya- 
padiya ) or the sound-and-air waves ( cf. Udyo- 
takara) are propagated by the transmission of the 
vibration in all directions, leading to conjunction 
and disjmiclior>,of air- particles, so that the wave 
may be said to expand by alternate concentric 
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spherical layers of rarefaction aand codenstion 
(9^. ( N. B. this assumes longitudinal waves). — 
{ tf. 

f.Vavara-Bhashya 1-1-17) 

H'fbn fefantrf^ ’afw 

^TTOian: W ar 7 t»Tf 5 T«T*rT*I \—ibi(i. 

(-i-ij) The Viikya-padiya describes articulate 
sounds (Var//as) and indeed all sounds (jrabdas) as 
onlv forms of air set in motion, with rarefaction and 
condensation ( 9^ ), and capable of variations 
ol velocity and configuration ( irv^* 

I ^ i wf"nT»n=T 

WTrcn^t?fq ♦831%:— Vakya-padiya, Ka«//a 
I. vS’loka lOg ) [vit/v mv paper on Hindu Mechanics 
and Physics ). ( For the Hindu doctrine of scientific 
Method, vii/c Appendix ; for certain interesting 
recipes of chemical technology, vide Addenda). 

1 had intended to conclude this survey of Hindu 
Physico-chemical science with a comparative esti- 
mate of the evolution of scientific ideas in the cul- 
ture-history ( kultur-geschichte ) of the Chinese, the 
Creeks and the Arabs, as an Essay in the historico- 
comparative method of investigation ( vide the Pre- 
face to my Comparative studies in Vaish/iavism 
and Christianity for a correction of this method ), 
but space forbids, and the reader too, 1 fancy. 



The Date of 

Rasarat nasam u c he haya . 


While the present volume was about to issue 
from the press, Mr. T. G. K&la, Editor of the 
Marhattd Journal *^Sam£lochaka’\ sent us a critical 
notice of R. R. S. As there are some important 
historical facts brought to light and as the date of 
this work arrived at from quite independent sour- 
ces tallies with that assigned by us (Vol. i. Intro. 
LXXXIX), we make no apology for reproducing 
its substance in a condensed form. 

Charpa/i or Charpa/inatha of the Natha school 
is mentioned in the R. R. S., ( see VI, 58, Poona 
edition ), as also king Singha^/a. 

The Navan&tha .Saktisara, a Marhatta work by 
Narahari M&la, gives some legendary information 
about this Charpa/inatha and speaks of him as a 
contemporary of Matsyendranatha. On the left has 
been given the geneology of 
tjje pupils of The 

j. 

last, or was the 

celebrated Marhatta Saint and 
author of a commentary on 
the called It 

was written in ^aka 1212, 
So and Charpa/in&tha 

must have lived at the beginning of the thirteenth 
century A* A 

* See the concluding of a Marhatta' work. 


I 

I 

Puf-ww 

t.e., A. D. 1290. 
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The R. R, S. which mentions the Siddha Char- 
pa/i must be therefore later than the first half of 
the thirteenth century A. D. 


(A.D. 1069 
I 


Among the Yidava 
kings of Devagiri or Dau- 
lat^badf there were two 


fH9»r(A-D iigi ) 

^KqWfA. D. iigi-210) 

I 

fiNiirII(A.D. I 210- 1247) 


kings by the name of 
Singha//a. Taking the 
Singhawa mentioned by 
R. R. S. to be the second, 
we are required to place 
the composition of the 


work in the latter half of the 13th century. On 


the whole, the R. R. S, may be safely taken to be a 


work written a/jouf ijoo A, D. 


THE WEIGHT OF AIR. 

( By Principal B. N, Seal ). 

Experiments were of course conducted for 
purposes of chemical operations in relation to the 
arts and manufactures, 6?.^., metallurgy, dyeing, phar- 
macy, perfumery, cosmetics, horticulture, and the 
making of glass ( lenses and mirrors of various 
kinds are mentioned, the spherical, oval — and 
being well-known — Pliny indeed mentions 
that the best glass ever made was Indian glass ). 
But of Experiment as a Scientific method of Proof 
or Discovery, the instances are rare. I may note one 
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interesting example in Udayana’s Kirawavali, 
relating to the weight of air. Udayana argues 
that air must be a distinct and independent Bhuta, 
for if air were made of the Earth-Bhuta, it would 
have weight, and it has none. To prove the 
absence of weight, he refers to an experiment. 
A small bladder made of a thin membrane, filled 
with air, will not cause a greater descent in the 
scale than the same bladder weighed empty. Hence 
the air possesses no weight. Then Udayana make-^ 
an interesting statement. It may be objected, he 
says by one who accepts tlie weight of air — that 
this argument is inconclusive. For a counter- 
experiment may be suggested. The balloon filled 
with smoko (or gas, ^ ) rises in the air, whereas 
air-filled balloon comes down. This would go to 
show that air has weight. Udayana replies that 
this w'ould only show that both smoke ( gas, ) 
and air have no weight. I'he Hindus appear to 
have been ignorant of the principle of Archimedes, 
at least as applied to gases. \'allabhacharyya in 
the Liliivati speaks of a peculiar resistance to 
sinking (or gravity) exercised by water, which 
explains the tendency in certain objects to float 
or to come up to the surface of the water but the 
description shows that he had no clear ideas on 
the subject. Cf. Udayana, Kira?mvalj, I 

•Cf. also Vallabhacharyya, LfUvati. 
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On the Scientific Method of the Hindus. 

( By Principal Brajendranath Seal. ) 

The Doctrine of Scientific Method : — X 
study of the Hindu Methodology of Science is 
absolutely essential to a right understanding of 
Hindu positive Science, its strength and its weak- 
ness, its range and its limitations. Apart from 
this rigorous Scientific Method, Hindu Chemistr)’, 
such as it is, would be all practical recipe, or all 
unverified speculation. This, however, would be a 
very inadequate and indeed erroneous view of this 
early achievement of the human mind. That the 
whole movement was genuinely and positively 
scientific, though arrested at an early stage, 
will appear from the following brief s)’nopsis of 
the Hindu Methodology of Science. 

Criterion or Test of Truth The ultimate 
Criterion of Truth is found not in mere cognitive 
presentation, but in the correspondence between 
the cognitive and the practical activity of the self, 
which together are supposed to form the circuit 
of consciousness. That knowledge is ^'alid which 
prompts an activity ending in fruition. (Cf. the 
distinction between and i Also, 

wnvhrtaftqift wfriwnfltn Vatsyayana). 
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Truth is not self-evidence, not the agreement bet- 
ween ideas, nor the agreement of the idea with 
the reality beyond, for this cannot be attained 
direct, but the harmony of experience ( wre ', 
which is implied when the volitional reaction, that 
is prompted by a cognition and that completes 
the circuit of consciousness, meets with fruition, 
a. e., realises its immediate end ( cf. Sn'harsha, 
Khandana Khanda Khddy-a on the relation of vur 
to ). This is the material aspect of Truth. 

The formal aspect is given in a principle which 
governs all presentations in consciousness, and 
which combines the three moments of Identity, 
non-Contradiction and E.xcluded Middle in every 
individual cognitive operation [ un qPcr^fn 
(identity) (non-contradiction) aaha- 

imixrout ^ naafii ( excluded middle ) 1% awiawa 
anwt:*— Jaj’anta, NyAya-Manjari, 

Perception : — The conditions of perception, 
and its range and limits, were carefully studied. 
The minima sensibile { r.g’., the minimum visibile, 
the Trasarenu, the just perceptible mote in the 
slanting sunbeam), the infra-sensible 
sometimes tenned siStftra), the obscured ( c‘.g., 
a meteor in the mid-day blaze ), and the potential 
are distinguished ; but finer instruments 
of measurement were wanting, and this was a 
principal cause of arrested progress. It may be 
noted that the m^urement of the relative pitch of 
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musical tones was remarkably accurate and original 
( vide niy Paper on Hindu Mechanics and Phj'sics ). 

Observation — Vachaspati and Udayana): — 

The entire apparatus ofscientilic method proceeded 
on the basis of observed instances carefully analysed 
•and sifted. This was the source of the physico-chemi- 
cal theories and classifications, but in Anatomy, the 
Hindus went one step further ; they practised dis- 
section on dead bodies for purposes of demonstra- 
tion. Ingenious directions are given, c.g., the bod}"- 
must be first disembowelled and wrapped round 
with the kusa and other grasses, then kept immersed 
in still water for seven daj’s, after which the medical 
student should proceed to remove the layers of the 
skin with a carefully prepared brush made of the 
fresh elastic fibres of green bamboos; — which 
will enable the tissues, vessels and ducts to be 
observed. Posl-morlem operations as well as 
major operations in obstetric surgery ( the ex- 
traction of the foetus, etc. ) were availed of 
for embryological observations (c. g., it. is stated as 
■a result of observation that the rudiments of the 
head and the limbs begin to appear in the foetus 
in the third month, and are developed in the fourth ; 
the bones, lig^aments, nails, hair, etc. becoming dis- 
tinct in the sixth ); — and also embryological theories, 
c.^., the indication of sexual character in these- 
•cond month by the shape of the foetus, the shape 
of a round joint indicating the male sex, and an 
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flongated shape as of a muscle the female sex 
(cf. Charaka, Sutrasthana, Chap, IV, — 

Chakrapani notes : ^tn: i fqqjl qwiiqiT*-; \ 

Jtift 1 qiw? loc. cit. ). In 

Phonetics (as in the Pratisakhyas. circa 600 B. C.),. 
in Descriptive and Analytical Grammar (as in 
Panini }, and in some important respects in Com- 
parative Grammar (as in Chanda's and Ilenia- 
chaiidra’s Grammars of the Prdkrita Dialects), the 
obser\*ation was precise, minute and thoroughly 
sc-ientific. This was also the case in Materia Medica,. 
and in Therapeutics, especially the symptomology 
of diseases. In Meteorology, the Hindus used the 
rain-guage in their weather forecasts for the year, 
made careful observations of the different kinds 
of clouds and other atmospheric phenomena 
{c. g., they give tlie heights of the clouds, the dis- 
tance from which lightning is ordinarily visible, 
or the thunder is heard, the area of disturbance 
of different earth-quakes, the height to which 
the terrestrial atmosphere extends, etc,, t'idc 
Var^hamihira, Sn’pati, and the authorities quoted b}* 
Utpala). In Astronomy, the observation was; 
generally speaking, very defective as in the deter- 
mination of the solar and the planetar}' elements, 
and this was probably due to the lack of practical 
interest, but the determination of the lunar con- 
stants ent^nginto the calculation of lunar periods 
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and eclipses, matters in which the Hindus had a 
practical ceremonial interest, reached a remarkable 
degree of approximation (much above Gra;co-Arab 
computations) to the figures in Laplace’s Tables, 
which can only be explained by the circumstance 
that in the case of these constants the Hindus 
carried out for more than a thousand years a 
systematic process of verification and correction 
by comparison of the computed with tlie observeil 
results { like the navigator’s correction of the 
course of the ship at sea ), a process which was 
termed eiinf^u^a. In Zoology, the enumeration 
of the species of Vermes, Insecta, Reptilia, 
liatrachia, Aves, etc., makes a fair beginning, but 
the classification proceeds on external characters 
and habits of life, and not on an anatomical basis. 
In Botany, the obsemition was mainly in the 
interests of Materia Medica, and the classification 
was as superficial as possible. ( Vide my paper on 
the Hindu Classification of Plants and Animals;. 

Experiments : — Experiments were of course 
conducted for purposes of chemical operations in 
relation to the arts and manufactures, e. g., Metal- 
lurg)'. Pharmacy, Dyeing, Perfumery and Cosmetics, 
Horticulture, the making and polishing of glass 
(lenses and mirrors of various kinds are men- 
tioned, the spherical and oval and wa, being 
well-known — Pliny indeed mentions that tlie 
best glass ever made was Indian glass}. And the 
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results of such experiments were freely drawn 
upon for building scientific hypotheses and 
penalisations. But of experiment as an in- 
dependent method of proof or discovery, the ins- 
tances recorded in books are rare. I may note one 
interesting example in Udayana's Kirandvali,. 
relating to the weight of air. Udayana argues that 
air must be a distinct and independent Bhuta,. 
for if air were a form of the Earth-Bhuta, it 
would have weight, and it has none. To prove 
the absence of weight, he refers to an experiment. 
A small bladder made of a thin membrane,, 
filled with air, will not cause a greater descent 
in the scale than the same bladder weighed, 
empty. Hence the air possesses no weight. Then 
Udayana makes an interesting statement. It may 
be objected, he says, by one who accepts the 
weight of air — that this argument is inconclusive. 
For a counter-experiment may be suggested. The 
balloon filled with smoke (or gas, ««) rises in the 
air, whereas the air-filled balloon comes down. 
This would go to show that air has weight. Uda- 
yana replies that this would only show that both 
smoke ( or gas, vn ) and air have no weight. The 
Hindus appear to have been ignorant of the prin- 
ciple of Archimedes. Vallabhacharyya in the 
Lilavatf, it is true, speaks of a peculiar resistance 
to sinking ( or gravity ) exercised by water, which 
explains rite tendency in -certain objects to float. 
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or to come up to the surface of the water, but 
the description shows that he had no clear ideas 
on the subject.] 

Mathurinitha, again, states that the determina- 
tion of the degree of purity ( the carat ) of gold by 
rubbing against the assaying stone and observing 
the character of the yellowish streak against the 
black smooth background, is only an indirect means 
of ascertaining weight lit. specific gravity) 

— which seems to suggest that there was a more 
direct means of arriving at the latter. Probably 
this refers to the common Indian method of 
comparing the lengths of wires of uniform thickness 
that can be formed by drawing different pieces 
of gold of equal weight through the same 
diamond bore. I think it may be regarded as fairly 
certain that the Hindus were ignorant of Archi- 
medes’s discovery, an ignorance which, at any 
rate, they could not have well borrowed from 
the Greeks, no more than they could have thus 
borrowed their knowledge of things unknown to the 
Greeks themselves. [ Cf. Udayana, Kiran^vali : — 

■qfkai 1 

^»i«if>iqi tfii 1 iq 1 wwwnrt 1 

aaiftj 1 — cf. Vallabhd- 

charyya, Lilivati — 9ifsrfqSWsft qrqwwf iwfui qwfl- 
»ir«r«r qisvtgqtm i 
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iJPiiT ^ I aiS*r qn*nifinai 

«riiw *rtJT?r i 5«sg«K?l*i 

^•narnii]— cf. Mathur&n^tha, on Gan- 

gesa's Tattvachintamani — nw ( ) *1 

Fallacies of Observation — Mal-observation and 
Non-observation : — ^These were carefully studied in 
relation to errors of observation, and Hallucina- 
tion («wr, — which were ascribed to three 

causes : — («) Dosha, defect of sense organ, as of 

the ej'e in jaundice, or of the skin in certain forms of 
leprosy ( leading to tactile insensibility, cf. Susruta ), 
or defect of necessary stimulus, r\^., too faint light, 
or undue distance or nearness, in vision ; (//) 
Samprayoga, presentation of a part or an 

aspect instead of the whole ; and (r) Sanskdra, 
the disturbing influence of hicntal predisposition, 
*:.g. e.\pectation, memory, habit, prejudice, etc. 

The Doctrine of Infearence : — .\numana ( Infer- 
ence) is the process of ascertaining, not by percep- 
tion or direct observation, but through the instru- 
mentality or medium of a mark, that a thing pos- 
sesses a certain character. Inference is therefore 
based on the establishment of an invariable con- 
comitance ( Vj’apti, wifa ) between the mark, 
and the cliaracter inferred. The Hindu Inference 
(Anumana) is therefore neither merely formal nor 
merely material, but a combined Formal-Material 
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Deductive-Inductive Process. It is neither the 
Aristotelian Syllogism (Formal-Deductive Process), 
nor Mill’s Induction ( Material-Inductive Process^ 
but the real inference which must combine formal 
validity with material truth, inductive generali- 
sation with deductive particularisation. 

An inference admits of a rigorous formal state- 
ment. — in the shape of five propositions, for dialec- 
tical purposes ( i.e. in demonstrating to others ), — 
or of three propositions when the inference is for 
oneself (^iin*I*iin): — (i) the probanduni, the 
statement of the proposition to be established 
( nfnsi, , ('.g., yonder mountain is 

fierj’ (say, an active volcano) ; (2) the reason, tlie 
ascription of the mark ( %g, ), — eg., for 

it smokes ; (3) now, the general proposition, 
stating the invariable concomitance which is the 
ground of the inference, — clenched by an exam- 
ple bringing home the responsibility of tlie rea- 
soner to establish a real relation, c.g., whatever 
smokes is fier>', as an oven ; ( ) ; — (4) next, 

the application, the ascertainment of the existence 
of the mark in the present case ( e.g , 
yonder mountain smokes ; — (5) finally, the conclu- 
sion, the probanduni proved ( ), c.g., yonder 
mountain is fiery. 

1. Yonder mountain is fiery. 

2. For it smokes. 

3. Whatever ^mokes is fiery, as an oven. 
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4. Yonder mountain does smoke. 

5. Therefore, yonder mountain is fiery. 

For inference for oneself, only the first three or 
the last three propositions, are held to be suffi- 
cient. . 

The Hindu Anumina, it will be seen, anticipates 
J. S. Mill’s analysis of the syllogism as a material 
inference, but is more comprehensive ; — ^for the 
Hindu Uddharana, the third or general proposition 
with an example, combines and harmonises Mill's 
view of the major premise as a brief memorandum 
of like instances already observed, fortified by 
a recommendation to extend its application to 
. unobserved cases, with the Aristotelian view of it 
as a universal proposition which is the formal 
ground of the inference. This Formal-Material 
Deductive-Inductive process thus turns on one 
thing — the e.4tablishment of the invariable con- 
comitance ( arrfa ) between the mark and the 
character inferred, — in bther words, an inductive 
generalisation. The question is— what is our 
warrant for taking the leap from the observ^ed to 
unobserved cases? Under what conditions are 
we justified to assert a Universal Real Proposition 
on the basis of our necessarily limited observation ? 

The Chdrvaka view Among the Charvakas 
there were two classes, the cruder school of mate- 
rialists who accented perception ( ) as a valid 

source of knowledge, as well as the reality of 



SCIENTIFIC METHOD OF I HE HINDUS. 235. 

Natural Law and the finer school of sceptics, 

who impugned all kinds of knowledge, immediate as 
well as mediate, and all evidence. Perception as- 
well as Inference, vide Jayanta's reference in the 
Xydya-Manjari to ; also 

'wnwinr' afittiTa 

muauiwi^ — ATinika I, Manjari. 

The Charvakas hold that the principle of 
causality, which the Buddhists assume to be a 
ground of an induction fajifii) is itself an inductioiv 
{ a case of Vj'dpti ), which amounts to reasoning 
in a circle ( ) ; that every inference is based on 
an unconditional invariable concomitance which 
itself must be inferred, as universal propositions 
cannot be established by our limited perceptions,, 
and thus there is a regressus ad infinitum ( ainifa 
aa'aai ) ; and that the nexus between cause 
and effect, or between the sign and the thing 
signified ( e.^., smoke and fire ) is onl)’’ a mental 
step or subjective association based on former 
perception, a mental step which by accident is- 
found justified by the result in a number of cases. 

The Buddhists — their Analj'^sis and Vindication 
of Inference : —The Buddhists, however, take their 
stand on the principle of the Uniformity of Nature 
( wnr afina*, Nyaya-Vindu). This uni- 
formity, for scientific purposes, has to be divided 
into two different relations, — (i) the imiformity of 
succession in the relation of cause and effect, 
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of smoke to fire (WT4r?in^«irnT^, X3'aya-Vindu) ; 

(2) tlie uniformity of co existence ( in the form of 
co-inherence in the same substrate) in the relation 
of genus and species, e.g,, the relation of invariable 
concomitance expressed in the proposition, — all 
Sinsapis are trees,— which is not a relation of 
causality, but of co-existence or co-inherence in the 
same substrate (i.c., the co-inherence of the generic- 
qualities of a tree with the specific characters of 
a Sisu tree, in this particular individual before me, a 
Sisu tree ), — a relation which ma}’ be termed essen- 
tial identity ( *n?iwi, — Xyaya-Vindu ), To 

these two, the Buddhists add a third ground of 
inference, non-perception of the perceptible 
which is emphwed in inferring 
the absence ( ) of a thing from the non-per 
ception of something else. In all cases of inference 
biised on the Unifoi'miU' of Xature, the relation is 
that of inseperableness or non-disjunction between 
the mark and the character infeived. The question 
is — how is this inseparableness ( ) ascer- 

tained, and what is the warrant of our belief in 
it, in these cases ? 

Ascertainment of Inseparableness or Xon-dis- 
junction : Buddhist Account : — First take the case 
of causation. The cause is the invariable antecedent 
of the effect. What is meant is that the specific 
effect (with all the distinctive and relevant acctnn- 
paniments, ) is im'ariabh' preceded by a 
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specific cause ( ). It is not that clouds 

ahvaj's lead to rain, or that floods in the river 
valley alwaj's imply rain in the hills higher up. 
But this particular conjunction of antecedent 
circumstances ( c.g. the appearance of a particular 
kind of clouds accompanied with flashes of light- 
ning, the roll of thunder and flights of VaUkis,— 
driven by the wind from a particular quarter of 
the horizon, and ascending in black masses, etc.) 
is as a rule the precursor of a particular assemblage 
of rain effects ( rain with particular accompani- 
ments). Again, this particular kind of flood (over- 
flowing of the river banks accompanied with muddy 
discoloration of the water, rapid currents, the 
bearing down of tree trunks, etc.) is always preceded 
by rain in the hills higher up ( tliough, no doubt, 
other cases of floods in a river may be due to a 
breacli in an embankment or the melting of the 
snows). In other words, the Buddhists ( and the 
earlier Xya3'a Schools ) avoid the difficult}* arising 
from the plurality of causes by taking into con- 
sideration the accompanying phenomena, which, 
if properly marked, would always point to a 
specific cause of a specific effect. 

I quote Xyaj’a authorities, but this device to 
obviate the plurality of causes is common to the 
early X\'a3’a and the Buddhistic systems. 

I na wfta 1 wivc^q - 

wfaatfii ifeftfii aiKt*r 
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«Jlnr: I qjt ^«ri: ^fwiWT* 

«fn «fii ««fli«miti9r7«riir'9^il 1 

ftffH ( ^« 

ift'Bsi' «fq ^iisq^nqjfq- 
8ir« lj*8n»i ««f«q«<\8ft!fq K ( Udyotakara, 
Chap 1. Alinikat, Sutra S>\ Vachaspati puts this 
■clearly;-r^«fn»mi»nq srfintfn qq«fq «tct 

^"qai^qiaqfq afit- 
qtit *afS?VDrtfti a aavt 1 In other words, 

a single condition called a cause is not invariably’’ 
succeeded by the effect, nor does the effect 
phenomenon in general point to any particular 
cause as antecedent, for there may be a plurality of 
causes of a general effect. The skilful observer 
will therefore select the full complement of 
causal conditions, which is invariably succeeded bj' 
the effect, — and also the specific effect {c.^., tq) 

which points to a specific causal antecedent. 
Compare also Jayanta : — ^we infer an effect from a 
specific assemblage of causes— q ^ ^gai' 

^•nw *qr«w: wm I ^ firfiDr^q W'rf ig: 1 «r ^ 

MiqMfqiNt gqq«wf: 1 qqrfKqf^qimcqrWiJirfirftqfwqi: titqm- 
qqqFqnmwqm^f^rq'. q* ant: 1 

i »i qjiiwWNwiiiPi 

•Dn: I Similarly we infer a spedfic cause from 
a specific a^smn^ge of effects.: — tfffgTa aa amtfa 
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til »f«ftfll I *fe»w- 

•Sk 

4»i* i w 

^unrfwftmwrftnif*! ifn iwiP* «^il— 

p*iig'wtnitst fttt w TOfii I 

tWtsftr llt«I?*»rflI^Tft^; II 

( Nyaya-Manjari, A'hnika 2, on Gotaraa Sutra 
5, A'lmika 1, Chap I.) 

A specific assemblage of causes, therefore, has 
only one specific asseihblage of effects, and via- 
versa. Of course, the observer is to find out the 
essential or relevant features (as distinguished from 
the irrelevant ones ) which, being included, will 
■enable him to specify the particular cause of the 
particular effect. 

Now this being premised to be the e.xact mean- 
ing of the inseparableness or non-disjunction in the 
•case of cause and eftect, we come to the question 
with which we started — how is this relation to be 
ascertained or established between two phenomena 
■or assemblages of phenomena ? Obviously, mere 
observation of their agreement in presence ( ) 
and their agreement in absence ( ) is no help 

in the matter. Take a concrete example. The 
ass is customarily employed to bring the fuel with 
which fire is lighted. In a hundred cases you have 
observed the ass among the antecedents of smoke. 
In a hundred cases you may have observed that 
when there is no ass, there is no smoke. This is no 
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warrant for concluding a relation of cause and effect 
between an ass and smoke. It may be that 5mu 
happen to have never observed smoke without an 
antecedent ass, or an ass without smoke following. 
Even this is of no avail. It is not agreement 
( unbroken and uniform though it be ) in presence,, 
or in absence, or in both, that can settle the matter. 
Tliere is one and only one wa)* of ascertaining the 
causal relation. Suppose A with certain accom- 
paniments is found to precede If immediately. Now 
if A disappearing, B disappears, even though all 
other antecedents remain and there is no other 
change in the case, then and then only can the 
causal relation be ascertained. It is not a mere 
table of positive instances or negative instances 
( n *tiH ) ; — it is this method which we 

may term the Method of Subtraction (the Method 
of Difference in its negative aspect) that is the onlj’ 
exact and rigorous scientific Method. Such was 
Ihe statement of the earlier Buddhists (cf. Udyota- 
kara’s and V^chaspati’s report of the Buddhist 
Doctrine of Inference — « i i 

qn irfiwwi; i 

—a Buddhist Karika quoted in V ^chaspati, Udayana, 
Sriharslia, Madhava, etc.) — qiT^qnx««nqq 15*1— 
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»rmn: • — Vachaspati,Tatpary}'atika,ChapI, A'hnika 
I, Sutra 5, ) 

But the canon in this form is not sufficiently 
safe-guarded against possible abuse. Two points 
have to be emphasised : — {i) It must be carefully 
t)bserved that no other condition is changed, (2) 
that the appearance and disappearance of A must 
iininediatel)' precede the appearance and disappear- 
ance of li. The definition of a cause is based 
on two fundamental characters, (i) the uncondi- 
tional invariableness of the antecedence, and (2) the 
inunediateness of the antece<lcnce. The canon of 
the Method of Difference must therefore be stated 
in such a form as to etrn)liasise each of tlrese aspects. 
And one main difficulty in the practical applica- 
tion of the canon is tliat along with the introduc- 
tion or sublation of an antecedent, some other 
phenomenon may be introduced or sublated 
unobserved. As a safe-guard against this radical 
vitiation of the Method, the later Buddhists for- 
mulated the canon of a modified Method, termed the 
Panchakarani, a Joint Method of Difference, which 
combines the positive and the negative Afethods 
of Difference ( the Method of Addition and the 
Methotl of Subtraction ) in a series of five steps, 
and which equally emphasises the unconditionality 
and the immediateness of the antecedence as es- 
sential moments of the causal relation. This is 
16 



242 SCIENIIFIC METHOD OF THE HINDUS. 

neither igreement in presence, nor agreement in 
presence as well as absence (the foundation of 
J. S. Mill’s Joint Method of Agreement ), but the 
Joint Method of Difference. The Panchakdrani 
runs thus : — 

The following changes being observed, every- 
thing else remaining constant, the relation of cause 
and effect is rigorously established : — 

First step — The ‘cause’ and the ‘effect’ pheno- 
mena are both unperceived. 

Second step — Then the ‘cause’ phenomenon is 
perceived. 

Third step — Then in immediate succession, the 
‘effect’ phenomenon is perceived. 

Fourth step — Then the ‘cause’ phenomenon 
is sublated or disappears. 

Fifth step — Then in immediate succession, the 
4, ‘effect’ phenomenon disappears. 

Throughout, of course, it is assumed that the 
other circumstances remain the same { at least the 
rele\Tint or material circumstances ). 

This Panchakarani, the Joint Method of 
Difference, has some advantages over J. S. 
Mill’s Method of Difference, or what is iden- 
tical therewith, the earlier Buddhist Method ; 
and the fonn of the canon bringing out in 
prominent relief the unconditionality and the 
immediateness of the antecedence, is as superior 
from a theoretical point of view to J. S. Mill’s canon. 
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and is as much more consonant than the latter to 
the practice of everj' experimenter, as the Hindu 
analysis of Anum^na as a Formal-Material Deduc- 
tive-Inductive Inference is more comprehensive 
and more scientific than Aristotle’s or Mill's ana- 
Jysis of the Syllogism ( or Mediate Inference \ 

But even the Panchakarani is no sufficient 
answer to tlie question with whicli we started. 
The Panchakarani is only a method ; it shows 
only how in a particular case the relation of cause 
.and effect is to be established ( 

But we want more than this— we require a warrant 
for the process. The Buddhists therefore supply 
■the following proof of the Method : — Doubt is 
legitimate, but there is a limit to doubt. When 
•tloubt lands you in a contradiction of a fundamental 
ground of practice, and would thus annpl all 
practical exercise tjf the will, the doubt i^ust 
■cease ; else the doubt would be suicidal or sophis- 
tical. In this particular case, when the Pancha- 
‘kArani is satisfied, the antecedent in question must 
be the cause, for there is no other antecedent to 
serve as cause ; the proof is indirect but rigid. If 
this be not the cause, there is no cause of the 
phenomenon. It was not, and it begins to be, 
without a cause ; which would be a contradiction 
of the rational ground of all practice, for all voli- 
tional activity proceeds by implication on the 
principle of causality. If things could happen 
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•without a cause, all our motives to action would 
be baflled. The link between a presentation and 
the instinctive volitional reaction would snap, and 
the circuit of consciousness would be left in- 
complete. In fact, the Buddhists go further ; they 
hold causal efficiency ( ) to be of the 
essence of empirical ( relative ) Reality. The 
proof of the Joint Method of Difference, then, lies 
in a strict applicatio n of the principle of causality 
in its negative form there can be no pheno- 
menon without a cause) and the truth of this last is 
guaranteed by the same ultimate criterion of em- 
pirical (relative) Reality as the truth of Perception 
itself, viz., the correspondence between the 
rational and the practical activity of the self. 

But invariable concomitance (or non-disjunc- 
tion ), the Buddhists argue, has another form, v.g., 
the Elation of the genus to the species. We may 
have perceived a hundred Distances of the associa- 
tion of certain characters ivith certain others ; •we 
may also have never perceived the former when 
the latter are absent ; but this would not enable 
us to generalise and establish invariable and un- 
conditional co-e.vistence. We must be first satisfied 
that there is identity of essence ( meuiri ). 
It is only when we perceive that the characters 
of a Sinsapd are co-inherent with the generic 
characters of a tree in the same individual object 
< a Sinsapi tree before me ', and •when we further 
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perceive that the characters are lield together by 
the relation of identit)* of essence, that we can say 
that all Sinsapas are trees. I'or as there is identity 
of essence, a Sinsapa would not be a Sinsapa, if 
it were not a tree. It would lose its self-identity 
which is a contradiction. Hence the relation of 
identity of essence ’ethiv), as in the 

relation of the species to the genus, is the sole 
ground for establishing uniformit)’ of co-existence 

(For the Buddliist Method of Induction, in 
its later form, the I’anchakarani, vide Sarvadarsana 
Sangraha — Buddhist reply to the Charvaka attack 
on Inference : — 

As for the Xyaya view 
%fn 1 — 'the Buddhist objects— 

I wH, wfqaifa, ^ -qifw^rK- 

»iTT9i qifnqit^iTl i — ^the Xyaya retorts n*! 
ata^sft wjfwwwvT fffl I — the Buddhist 

answers — qlq:, ft»nfq 
fwai: mprei: i 

ja af«.am»iarSr «aiaiaTaa; arqalg: i aai# sniaTAT- 
tfa I aarm ai^afafaa^a afaaiarti fa^ta^ i 
a^J^afafaaaa afrttaft: am'fltraniijaaarwrfaaaia: i 
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wralrw whtjtohi:, ^fn cqw., wwswi 

tfil q««K«T ^ 

1 n?iT iiiiswiifnwi ^fq '»ftqT»iiq; 
futflaa I fti’iiqi: ^faqSn aiwrq tfn- 

fqq% qmrqrqrt: I Wfn 9 q?q% wq: ^TMintqqiqf Siq- 
iaf*wqwn*ir. qfl fqqiqfqw 1 f«'nqi?^q1q inqiwjfqqq: 
q^s^Wnqitrq qmtqifqqrr^qqn^ 1 nwmqnav 

wiq^ W<W[ qitqnqq '•i^Tqqq %fff fq^^i I Sarvadarsana. 
Sangraha, Bauddha-Darsanam. 

The Nj’aya Doctrine of Inference : — ^The Nyaya 
easily demolishes the Buddhist contention about 
ideiitityof essence. The X5’aya writers, being realists,, 
do not impugn the realitj- of the genus ( infa ) like 
tile nominalists or-the nominalistic conceptualists in 
the Mimansa Schools ( wi?r; and qmiq'u: ) ; but they 
point out that the inseparableness ( or non-disjunc- 
tion) in such cases can only be established by the 
e.xperience of unbroken uniformity ( qisifa^tfteq 
b}’^ q|»qq»qfut»\ ). Uniform agreement 

in presence with unifonn agreement in absence, 
— not the mysterious identity of essence iDesistibly 
jierceived in any individual case or cases — is the 
onh‘ basis for constituting genera and species in 
Xatunil Classification. Indeed some of the later 
Xyaya writers point out that individuals do not 
always possess in Nature all the characters that go- 
to form the definition of the class to which, 
they are refjeiifech: 
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Similarly, as regards the relation of cause and 
effect, a nexus is sometimes fancied to be perceived, 
a power in the cause to produce the effect ( nfm )> 
or an ultimate form ( anfa ), which is sup- 
posed to be present, whenever the effect (quality 
or substance) is produced (cf. Bacon's view of the 
‘Forms’ of Simple Qualities). All this is neither a 
matter of observation nor of legitimate hypothesis. 
There is nothing except the invariable time-relation 
^antecedence and sequence) between the cause 
and the effect. But the mere invariableness of an 
antecedent does not suffice to constitute it the 
cause of what succeeds ; • it must be an uncondi- 
tional antecedent as well ( 
afii«n, being the definition of ). For 

example, the essential or adventitious accompani- 
ments of an invariable antecedent, may also be 
invariable antecedents, but they are not uncondi- 
tional but only collateral and indirect, in other 
words their antecedence is conditional on tome- 
thing else ( ii w ). The potter’s stick is an 
unconditional invariable antecedent of the jar, but 
the colour of a stick, or its texture or size or any 
other accompaniment or accident, which does not 
contribute to the work done (so far as we are con- 
sidering it) is not an unconditional antecedent, 
and must not therefore be regarded as a cause. 
Similarly, the co-effects of the invariable ante- 
cedents, or what enters into the production of these 
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co-effects, may themselves be invariable antecedents 
but they are not unconditional, being themselves 
conditioned by those of the antecedents of which 
they are effects. For example, the sound pro- 
duced by the stick, or by the potter’s wheel, in- 
variably precedes the jar, but it is a co-effect, — and 
A'k^sa ( ether ) as the substrate, and Vaj'u (air) as 
the vehicle, of the sound, .enter into the production 
of this co-effect, but these are not ‘unconditional’ 
antecedents, and must therefore be rejected in an 
enumeration of conditions or causes of the jar. 
Again, the conditions of the conditions, the in- 
variable antecedents of the invariable antecedents, 
are not unconditional. The potter’s father is an 
invariable antecedent of the potter who is an 
invariable antecedent of the jar, but the potter’s 
father does not stand in a causal relation to the 
potter’s handiwork. In fact, the antecedence must 
not only be uncondit^nally invariable, but must 
also be immediate 

Finall)', all seemingly invariable antecedents which 
may be dispensed with or left out, are ipso facto not 
unconditional, and cannot therefore be ^regarded as 
causal conditions ; in short, nothing that is unneces- 
sary is unconditional ; for this class, vide Visvanatha; 

— Visvandtha, Siddh 4 nta 
Muktdvali, on Sloka 20. For example, it is the cus- 
tom to point to serial position or direction with the 
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fingers, but finger-pointing, though invariably pre- 
sent, is not causall}' related to the perception of direc 
tion or spatial position, because we can imagine such 
perception without finger-pointing, ( 'vivvirsiriHiT 
wiwi f?irflai'8ian «i VMchaspati, 

Tdtparyya-TikiS, Chap. I, A'hnika i, Sutra 5, — this 
shows that the doctrine of was long 

anterior to Gangesa). 

[ Visvanitha in the Bhiisha-Parichchheda men- 
tions five kinds of conditional 

antecedents— (i) (2) 11 wiw- 

»n?t?i { ), (3) iii8 

(4) aiiT# Hfa aw ( ^afiiai ) a 

and ( 5 ) aaifir faqaiawa^wwiPfa: afaftaia ii%w 
qwf anamwat— Slokas 19, and 20), aai wniwfa 
wwaafttafV a w: fasg waitaaiaiaq awawfataV ww 
aaaraTfaaq(> Siddhanta Muktivali, loc. cit. — The 
Dinakari points out that the first two cases are 
comprehended under the formula taaraasinitar 
Foanwawfataaifiiiaa 1 There are several classifica- 
tions of these irrelevant antecedents ( awai- 
fai ) ; I quote one of the best known]. 

The unconditional ( aaraTfafTaw) interpreted 
in this comprehensive sense is a far more fruitful con- 
ception than Mill's, and is well adapted to its Avork— 
the elimination of the irrelevant factors in the situa- 
tion. In the end, the discrimination of wliat is neces- 
sary to complete the sum of causes, from what isde- 
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pendent, collateral, secondarj', superfluous or inert, 
(Lc. of the relevant from the irrelevant factors) 
must depend on the test of expenditure of energy. 
Tliistest the Nydya would accept ontyin the sense 
of an operation analysable into molar or molecular 
motion smnc. 

WTwt %f«i, Jayanta, Manjari, A'hnika I) ; but would 
emphatically reject, if it is .advanced in support of 
the notion of a mysterious causal power or efficiency 
(tthif). This is a peculiarity of the Nyaya — its- 
insisting that the effect is onlj' the sum or resultant 
of tlie operations of the different causal conditions — 
that these operations are kinetic, being of the 
nature of motion, in other words holding firmly to 
the view that causation is a case of expenditure of 
energy, in the kinetic form, — but at tlie same time 
absolutely repudiating the Sankh)a conception 
of power or productive efficiency as metaphj’sical. 
or transcendental ( ), and finding nothing in. 

the cause other than an unconditional invariable 
complement of operative conditions ( ) 

and nothing in the effect other than the consequent 
phenomenon which results from the joint operations 
of the antecedent conditions ( 

— Jayanta — jj wiar- 
wariT— Jayanta, ibid, A'hnika, r,. 
may be noted that the Nydya, 
while repudiating transcendental power (Sakti) in 
the mechanisfn '"of natuie and natural causation,. 
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does not deny the e.\istence of metaphysical con- 
ditions like merit which constitute a system of 
moral ends that fulfil themselves in and through 
the mechanical system and order of Nature — vide 
Jayanta, wlfisa' ftmfq ww* n4iifi{--A'hnika 

I , )• 

The causal relation, then, like the relation of 
genus to species, is a natural relation of concomit- 
ance (saifa; ^Tinfw: — Vdchaspati) which can be 

ascertained only by the uniform and uninterrupted 
experience of agreement in presence and agreement 
in absem;e, and not by deduction from a certiun 
<t />riori principle like that of Causality or Identity 
of lissence. 

Nya 3 ’’a objection to tlie Biuldhist Method of 
Difterence as a means of ascertaining causality. 

Take for example the Buddhist deduction 
ol Causality in any particular conjunction by 
means of the negative Method of Difference, 
or of the Pauchakarani. The ascertainment of 
the causal relation bj^ these Methods is open to the 
following objections (i) The unconditionality of 
the antecedent cannot possibly be ascertained. As 
the Chdrvdka rightly points out, the Methods ehable 
you to eliminate irrelevant antecedents that are or 
am be perceived ; but the introduction or sublation 
of latent or undetected antecedents can be imagined 
against which the Method of Difference is power- 
less. In the case of the production of smoke, lor- 
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example, by fire, — what if I say that an invisible 
demon intervenes in every case between the fire 
and the smoke, that this demon ( ) is the im- 

mediate antecedent and real cause of the latter, and 
that the fire is an accident which, in everj' such 
case, is brought about by its own causal antecedents ; 
— in saying this, I do not go counter to the principle 
of causality and am landed in no contradiction 
( istma ) such as strikes at the ver)’^ roots of all 
practice, or bailies the completed circuit of con- 
sciousness, however much I may violate probability. 

(2) In the second place, even supposing that 
the fire, in this particular case ( which satisfies the 
Method of Difference rigidly ) is ascertained to 
be the cause of the smoke, how can I know that 
fire is the cause in other cases, or that there 
is no other cause. You will perhaps argue that 
if there were an inde/imU- number of causes of 
the same specific phenomenal eftect, it would 
violate the princijne that phenomena are all 
conditioned, i.L\, exist only under certain conditions 
), -which is more comprehensive than the 
principle of causality, and the contradiction of which 
equally overthrows all rational practical activity. 
Yes, I accept the conditionality of phenomena, but 
this is not violated by supposing that one specific 
assemblage of phenomena has more than one cause. 
It is true that if 5'ou suppose such plurality of 
causes, you cannot establish the iuvariableness of 
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the pariicular conjunction (green- wood fire and 
smoke ) which your Method of Difference fixes 
upon as a case of cause and effect ; in other words, 
with your special principle of Causality so restricted, 
and without any general principle of Uniformity of 
Xatureto fallback upon, }'ou cannot ascertain, from 
tlie present case, or from any number of similar cases 
that you may have obser\'ed,that all green-woodfires 
are followed by smoke ; />., you are helpless in de- 
monstrating with apodictic certainty tor ascertain- 
ing indubitably) the relation of cause and effect. But 
this is an objection against your own position, not 
mine. Wh\' not admit at once that certain • 
phenomena are naturally connected ( as invariable 
concomitants or antecedents ) with other pheno- 
mena, and take your stand on observed concomit- 
ance (uniform and uninterrupted experience of agree- 
ment in presence as well as absence) without 
assuming causality as an a priori principle and 
making deductions therefrom, and without the 
trouble of ascertaining the relation of cause and 
effect in ever)" individual case. I am free to admit 
that theoretical objections of irresistible force ( like 
those of the Ch^rvAka Sceptics) can be urged 
against this ascertainment of universal invariable 
aiid unconditional concomitance { tinfttatftqm ) on 
the basis of mere observation. Doubts of this kind 
can no more be laid by my view of the matter 
than by your canons of causality and essential 
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•identity ( and m^Ttii )• Ultimately we all 

liave to fall back on the rational practice of 
thinking persons ( ), and such persons are 

always content to act on practical certitude instead 
■of hankering after an unattainable apodictic 
certainty in the affairs of life ( iit«nf«sw^nrnraT»i5. 
nisiiiirr nniaii «t )• This same practical 

-certitude is also the ultimate wairant of the Deduc- 
tiverlnductive Inference by which we ascertain the 
characters of things without direct perception and 
IhrOugh the medium or instrumentalit}' of a mark. 

[To the earlier Buddhist canon of the Method 
of Subtraction, /. <•., the negative Method of Differ- 
ence, Udyotakara and Vdchaspati of the Nyilya 
School pertinently and acutely object as follows 
^ u*r fttfan srfw na afan"!;, afas: ear aa^ 

aaai' aa afa i a w g wfa^^i a wraa agaqaii 

-aairfn • an saf<4 agaafa: i aasi far ayjaat ar*. i a 
BTsa; afar aiawwiPt i ifaaFaqftsrq aa: ana i aa aaaa- 
ata;, a a araaiaav anrfa aaaaaka arfa, afiag; afa 
afq aafii aa> aaaraig i aafa afq afarg aaia'aaqfa 
aifVaaaiqigi aa aafq wa« afiraiqigfqaia aalaaar'. 
aaifli taratifag agai^sa fwai: i aar fa g;at ^at 
ara^ aaait a a«w:, a a agai*: i aanti^a- 

«a aa« qraiif ftat afii aift aiara, aa aafa aa*r ftai^ia 
aift^l aanAa aa aiaaaaaajai^sfq fawar- 

afta^, afa awaf aarai aw fkaiaaf aa^am i a a afa 
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nvwwn^m I ^wra*r- 

R«vin 

Buddhist reply : — ssTtiui 1 ^ 

*1 fWWn’BT • ^ ^ VTWTfWlRtlWT 
»wi5t itt» Rrerfr*tarfiiw< fwfir^' 
Ritifw, ^ g R^luaiftwTT RT«*nfg 1 mfq «’4tnsg<wiad<nw- 
I w iiftrf«»’«i Rfwg fR*rTsf«i Rfir* wftg ^ wg* 
■iiRSt I «« ( ftmro: ) Rfr^fini: iror «fh Riif «m- 

Rg Rie Rfttrfq m i rtiw" <ln uHRitw wwtw wvr » 

’* 'R Os^ 

Xow the phenomenon that is contingent ( > 
cannot be uncaused— RwruRiw fn grr^rw fusi uw’ 
VI wg, V wiPigRiwH I And with the 

limitation of a specific effect, there must be only 
one specific cause, for an unrestricted pluralit}’ of 
causes would amount to the denial of uniformity in 
causality ( /. e., of the uncrmdiiional itivariab/r 
antecedence ) — 

mfR 1 wt «fi» ft 

•ij*rw I ^ wig, 

•ifii g mt'. gn^m 1 gwj wwwift g wro’ 1 g f% gwiggg^g 
gwfg, gg'gfa g««^ gwig, g«g g<g^ wm 1 «gi w 
gigiSmgwwTgfii: » 

Nyiya rejoinder : — 1 ggft ftgr gfir* 

^:, gwfqg fggigTw<gtqw» ifgigggw, ggisfli ftgiw- 
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mar na 1 w ?i!t aTw: iwPbh «aPiqfiRi;, qramf, 
*r w nw «rn«: 1 S»i ?i^in%sfq nwiiiftq qq qnq^«qar«iiT 
qrqifqH, qfiqrfqiiqrt q,*r: wij 1 tfir aifn? Pntq n=rtqi: 1 
a q i««nt qii«' qi«if«ig‘ qfn ««i* 1 ^gq- 

qifai'qiwqRiw aunqfgtrqrqqiaig (vide Xyiya Vindu) 1 *1 ^- 
^qqqnqucifqr aifq awafai 1 ii«iig ifs- 

aiqqiqqnHiqig *1^ qri^jqrrqqiwqTqqiqqi awg 1 q 'a qq«q- 
«fpii*rqiT qrqqiai' «g, iiq«qqft?iTg «qiig mag ftiwiiiHIa' wfn 1 
«# ft qwwqff nig nif : nrent v t*. nitt qq neqftmg qy 
fqfn I iwntqftqr ttifqqi^ ^Fnaiqql ngnqfTifnqnniqp^ift 
^ qwi fqqiqfngg 1 

The Nyaya proceeds to point out tlrat what 
is continjjent need not necessarily be produced 
by a cause. It is enough if there is natural connec- 
tion with something else, a relation of antecedence 
and succession (or concomitance), without any 
element of productive efficiency or causation. 

q«fq n«nqfnfnqn: iinisPi ntwig qrnqiq«nl« q nriw' 
wfn I nnr t qfn tn^nni qnqifqgqfjqfqtfh: ifn 1 
aiqi nft q«iai; qntiftqmm t«q!»i%t: qiaiftqift nntrsiitg 1 
t ^ nt qi q qi «qg 1 nti^iqnqwniqiqqiqqrettq 1 nni 
^ng nm tn' qaflj'qm: 1 Vdchaspati, T^tpar) ya-Tiki, 
Chap. I, A'hnika i, Sutra 5, srrfaqflqTqfqqw: 1 ] 

The Nyliyu analysis of the causal relation con- 
tinued Co-effects In the enumeration of dif- 
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ferent varieties of irrelevant antecedents ( ), 
we have already noticed that co-effects of the same 
cause are apt to be confounded as cause and effect. 
In some cases, the co-effects may be simultaneous, 
jir., the case of the ascending and the descending 
scale in a balance, which are co-effects of gravity 
( vtdc Partha-sdrathi Misra on Kumarila, Sloka-Var- 
tika— n fw; 

jirsrrff, — sloka 157, Sum'a-Vdda). In other cases, 
the co-effects may be successive effects of the same 
cause, and here the risk is great of mistaking tl«j 
antecedent co-effect to be the cause of the suc- 
ceeding co-effect ; the case of ants moving in a 
line to carr}' their eggs upward, which is observed 
before the summer rains where the movement of 
ants and the rains are not cause and effect, but 
suc,ccssive effects of the same cause, the heat 
(wt), which disturbs the elements, the earth 
and the atmosphere ( ) ; the ants being 
affected by this heat earlier than the atmospheric 
movements which bring the clouds and the 
rain. 

( Ud5’’otakard, and Vachaspati — h m f«i 4 tfqVT <9 

« ai«Rifq nf^*l 

Iranian I uwunn: w gnffl awif*r 

ggpg — Tatparyya — Tik 4 II, 2, Sutra 

37 )- 


*7 
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Synchronousness of Cause and Effect. — This is 
resolved into a case of simultaneous co-effects of 
the same ultimate cause, the ascent of one scale 

and the descent of the other in the balance, which 
are not related as cause and effect, but are simul- 
taneous effects of gravity. In other cases, the 
synchronousness is only apparent, the interval 
between the antecedent and the consequent 
being too small ( ) to be apprehended 

( a'lrquTfvtam ) r.g., in the case of the needle 

piercing a hundred soft lotus petals laid one upon 
another, where the steps are really successi\ e ; or 
the illumination of the whole room by the light 
of a lamp, where the succession is unperceived 
owing to the inconceivable velocity of light fcf. 
Kumariia, Sloka-Vartika, — 
fttw — an »i: 1 5^^ 

9s; wni 1 Sunyavada, Sloka 156-157. — 

I quote Mimansa authorities, but the view is com- 
mon to the'Mimansa and the Nyaya-Vaiseshika). 

The time-relation in a chain of causes and 
effects : — A careful study of the time-relation in 
a chain of causes and effects is a peculiarity of the 
Vaiseshika system (and the later Nyaya). A 
moment ( tdtimate unit of time, Kshana, ) is 
defined, to be the time-interval between the 
compleUon of the sum of conditions and the ap- 
pearance pf the^effect. The. Vaiseshika conceives the 
unit to be ddLeirmined by reference to the division 
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of one atom from another ( fiwmi^qnErfwin 
mm: mm : — Sapta Pad&rthi, Siva- 
ditya ; — fc’., the ultimate unit of time is the time 
during which motion exists in an atom prior to its 
division from another atom, in a case of division 
due to motion ). The Sankh 5 'a, we have already 
seen, determines this ultimate unit by reference to 
llie motion of a TanmAtra. 

The number of such units will determine the 
time-interval between a given set of physical condi- 
tions and a particular effect, for between a st>- 
calleil sum of causes and a so-called sum of effects, 
there intervenes a series of atomic (or molecular) 
motions, with conjunctions and disjunctions which 
form the causal chain. However crude in the 
jiractical application, the fundamental idea is, in 
connection with the principle of work and energy 
( for which both the Sankhya and the XyAya- 
Vaiseshika furnish a rudimentary basis), immensely 
suggestive of a possible Time Calculus. 

Plurality of Causes : — This will be discussed, 
when we consider the relation of Vydpti to the 
principle of Causalitj'. 

The Nydya Ground of Inference — Vy4pti firan- 
— V4chaspati) -Inference, then, in the 
Xy4ya, depends on the ascertainment, not of the 
causal relation, nor of the relation of genus to species, 
but of a natural relation, between two phenomena, 
of invariable and unconditional concomitance 
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(«qif«rw: qiHnfqqr: sqiRi Udyotakara 

and Vdchaspati). Of the two phenomena so 
connected, one is called the V5’'ipya or Gamaka 
(the sign, mark or indicator), and the other Vy5- 
paka or Gamya (the thing signified, marked, or 
indicated). In the relation of fire and smoke, 
for example, smoke is the Vyapj’-a or Gamaka (si^ 
or mark) ; and fire, the. Vyipaka or Gamya ( the 
thing signified or marked). Now the relation of 
Yyapti between A and B ma}' be either unequal 
or equipollent ( fqqnoiTfH or ««i3rTfn )• When 
A is the sign of B, but B is not the sign of A, the 
Vyapti is one-sided or unequal, and here a 
Vyapti is said to exist between A and B, but 
not between B and A. For example, smoke is a 
sign of fire, but fire is not universally a sign of 
smoke. When, therefore, the relation of Vyapti 
is an unequal one, as between smoke and fire, 
it is expressed in the proposition : — Wherever the 
Vy^pya ( sign or mark, c.^g., smoke) exists, the 
Vydpaka (the thing signified or marked, c.^., 
fire) also exists. From this it follows by neces- 
sary implication ( a sort of 'qqlqfti) that when- 
ever the Vyapaka (c.^g., fire) is absent, the Vyapya 
smoke) is also absent (tqiqqtimi «ir^TnTq;). Again, 
the V}'apti may be a mutual or equipollent one, 
t.f\, A and B may be signs of each other, c.jr. 
green-wood fire and smoke. Here each in turn 
isVjfdpya andVyipaka, and this is expressed ift- 
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the two propositions :—0) Wherever there is 
smoke, there is green-wood fire, and (2) wherever 
there is green-wood fire, there is smoke. By 
necessary implication it follows— (1) where there 
is no green-wood fire, there is no smoke ; (2) 
where there is no smoke, there is no green-wood 
flte. We have seen that a Vyipti exists between 
smoke and fire, for wherev'er there is smoke, there 
is fire. But we cannot say that a Vydpti e.xists 
between fire and smoke, for we cannot say that 
wherever there is a fire, tliere is smoke. The 
combustion of an iron-ball ( ), for ex- 
ample, is a case of fire without smoke. But it 
would be correct to say that a V3’4pti exists 
between green-wood fire and smoke, as well as 
between smoke and green wood fire. The ques- 
tion, therefore, is — What is the relation between 
fire and smoke ? The relation between fire and 
smoke is a conditional relation ; /. c., on 
condition that the fire is green-wood fire, it 
would be a sign of smoke. In other words, a 
\ yipti implies unconditional invariable concomit- 
ance, and the relation between fire and smok.* 
is not therefore a Vyapti (natural unconditional 
concomitance), for fire requires a ‘condition,’ 
Upidhi, viz., green-wood, to be followed by smoke. 
Smoke, on the other hand, requires no ‘condition’ 
to indicate fire. For the purposes of Inference, 
therefore, relations between phenomena may 
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be considered as of two. kinds:— (i) Contingent 
conditional relations, holding good on the fulfil- 
ment of a certain condition or ITp^dhi, and (2) 
V)'ipti, or unconditional invariable relation, 
between a mark and that which it marks, a rela- 
tion without any Up&dhi or determining condi- 
tion ). It is this latter kinii* 

of relation that serves as the ground of Inference. 
If we can ascertain that a Vyapti exists 1 between ■ 
A and B, then A is a sign of B, and an inference 
of the presence of B from the presence of A, and 
of the absence of A from the absence of B, would 
be warranted. The question, therefore, is -how 
to ascertain the relation of Vyipti between two 
phenomena. 

Ascertainment of \Vapti according to the earh* 
Nydya ( )• — Briefly speaking, the obser- 
A'ation of agreement in presence ( ) as well as 

agreement in absence between two pheno- 

mena, with the non-obsCTvance of the contrar)’' ( w- 
is the foundation of our knowledge of 
Vyipti' »n5ii 3 |— Vachaspati). This suggests a nat- 

ural relation (wTwftwuwoj — Vachaspati) of invariable 
concomitance Vachaspati) between the 

phenomena, which is fortified by our non-observance 
(’Sifi*!) of tlie contrary ( atfynK ). But this does not 
establish tile unconditionality of the concomitance 
< wmfkftstuww )> which is essential to a Vy&pti. 
We have tl^efere to examine the cases carefully 
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to see if there is any determining condition 
(UpMhi— /. r. some hidden or undetected but really 
operative or indispensable accompaniment ) which 
conditions the relation between the supposed 
sign or mark (Gamaka) and the supposed signate 
(thing signified, Gamj-u'. Now let us consider 
what constitutes an Upidhi. It is a circumstance 
which always accompanies, and is always accom- 
panied by, the supposed signate (the thing signified, 
Gamya), but does not invariably accompany the 
supposed sign or mark ( Gamaka ). If, therefore, 
in the set of positive instances where both the sign 
and the signate are present, nothing else is con- 
stantly present, there can be no Upddhi. Or, 
again, if in the set of negative instances where 
both the sign and the signate are absent, no other 
material circumstance is constantly absent, there 
is no Upddhi. This follows from the ver)- defini- 
tion of an Upadhi. It is impracticable to fulfil 
these requirements rigorously. Still, every one of 
the accompanying circumstances ( of course the 
likely ones) may be taken successive!)’’, and 
it may be shown that the concomitance continues 
even when the suspected Upddhi ( vfv^tinfw ) 
is absent, and therefore it cannot be the Upadhi. 
And this is to be fortified by the observance of 
uniform and uninterrupted agreement in absence 
(Vyatireka) between the two concomitant pheno- 
mena. In this way, when we have disproved all 
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suspected Upidhis, we conclude by establishing the 
Vyipti. It is true that we maj'^ still go on doubting. 
But doubt has a certain limit for the ‘experimenter’ 
and the thinking person ( ). When 
doubt overthrows the foundation of all rational 
practice ( \ or leads to a stoppage 
or arrest of all practical activity ( ), 
it stands ipso facto condemned, and must 
be abandoned ( ). Sriharsha 
and Udayana— anqm is mentioned by Va- 
chaspati ). Thus it is that Vyapti is ascertained. 
In this way, we observe innumerable, instances of 
Vydpti. Now by means of repeated observa- 
tions of this kind (wtiqvq), we have establish- 
ed the principle of the Uniformity of Nature ( 

), and also of Causality ; and these two 
principles thus ascertained may be made use ol' 
in their turn as the basis of an argumentation or 
deduction ( Tarka, U'ha, ) to confirm a par- 
ticular Vyapti in a particular case. Tarka or U'ha, 
then, is the verification and vindication of parti- 
cular inductions by the application of the general 
principles of Uniformity of Nature and of Causali- 
ty, principles which are themselves based on 
repeated observation ( ) and the ascertain- 
ment of innumerable particular inductions of 
uniformity or causality 

— Vdchaspati). Thus Tarka 
also helps in "dispdling doubt ( ). Sriharsha, 
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however, questions the validity of this verification, 
— cf. the well-known couplet ending 

in: I 

It will be seen that the process of disproving 
all suspected Upadhis ), in the early 

Xydya,answers exactly as a process to Mill’s Method 
of Agreement. In fact, the disproof of a suspected 
Upadhi by pointing to instances of Agreement in 
presence ( ) even in the absence of the UpAdhi, 
fortified as this is by the instances of agreement in 
absence (ajfnfw ), virtually amounts to Mill’s Joint 
Method of Agreement. But the fundamental 
difference is this : — Mill’s Method of Agreement is 
formulated in view of the phenomena of causation 
( including co-effects, etc.) and, as usually enunciat- 
ed, confessedly breaks down in dealing with cases 
of Uniformities of Co-existence unconnected with 
Causation ; the 'Syiya Method based on the dis- 
proof of suspected Upadhis is a more daring and 
original attempt, and is far more comprehensive in 
scope, being applicable to all Uniformities of Co- 
existence and of Causation alike. And this the 
Xy^ya successfully accomplished, by introducing 
the mark of unconditionality into 

the relation of Vyapti (Concomitance), even as 
the same mark of unconditionality 
had been previously introniiced into the definition 
jdof Causality ( ). The difference 
.between the early Xydya and the Buddhist systems 
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may be briefly put thus : — The former relied on 
empirical induction based on uniform and uninter- 
rupted agreement in Nature, and accordingly 
regarded the Method of Agreement as the 
fundamental Method of Scientific Induction, 
founding Inference on Vyipti to which they sub- 
ordinated Causality in the doctrine of Method 
the latter assumed two a priori principles, 
x'iz.f causality and identity of essence, deduced 
the canon of the Method of Difference by an 
indirect proof from the principle of causality, and 
made this Method the foundation of all scientific 
Induction of Causality, just as they based all 
natural classification of Gengra and Species on their 
IX priori principle of Identity of Essence. 

[Texts from the early Ny^ya : — 

Method of Agreement and the Joint Method 
without the device of the Upadhi : — 

Cf. Jayanta on — nfei»t ftii 

?m: I film: i 

‘onl)' this remaining throughout^ while others 
change— implying the Method of Agreement. 
The set of positive instances, in which this- 
antecedent alone is constant, must be sup- 
plemented by a set of negative instances 
( agreement in absence ) ; — 

fiwi a m* 5 ai- 
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I aiTt ftai a f»>w 

tfin Jayanta, A'hnika II, 

faaarnrjaf^n 1 

Doctrine of the Upadhi : — Unconditional con- 
comitance distinguished from conditional : — 
at ai a ar aai war; a«i aiat anmfaaft faait: a aa aaat:, 
awiaaaa: a^»frta 1 aat !% a^iTfitanaai: 

wwiraar; j ag aajr^at ^aifgfa: » Haaiw*!! ^ fa faaifa 
vaifafh: 1 agrg arfatarfisa^wt ajpuaPn agr v jnFara: vt 
aia«a»r 1 aang aan^fam ^la* siawaTfaaa: aaralY a aitar- 
faa: 1 aat a faaa: 1 ^larfaarai aaiffat aanraaiaar aaiS: 
agaaaiaTarg arf^^ «ifaaia«» aaaaw agaatwiaiaanfa 
aiaaigaaii: » adt faaa: ar^a: agaiarrai 1 

Concomitance sufficient without causal ?»ev- 
us : — 

The Buddhist objects — In Nature, ever5'thing is 
connected with everj'thing else. Hence if there 
were no nexus of causality between antecedent 
and consequent, everyfhing might follow from 
everything else. The Nyaya replies — You admit 
uniformities ( of co-esistence, etc. ) other than 
causal ; — so you confess that a natural fixed order 

can exist without the causal nexus 

An Upadhi, how established and how dis- 
proved : — 

The N}’aya then proceeds to show how an Up^hi 
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is established, or how disproved observation : — 

mfV: w wat: a g aimiftaf «fii fa^ail i aafataar 
g ftai af»»i ^gaaaira^, laqifa^aai a a?aj*naar aaraiat 
aaiaiaiam, ftftawn^aat a aaaai agaw^ asjii^ 
aiaiB, a?(ait a afaiwcia varan asai^aia, anwfta: 
aaa: aaai4?l i 

General Method of Induction by exhaustion 
of the Upidhi, more comprehensive than Mill’s 
Joint Method ; — 

Kor the definition of an Upadhi, videSn'harsha and 
Udayana: asnneiaa'^ a: atsranarrfn: aafit a aaifaftfn i 
Hence to avoid an Upidhi ( which is aiaiaasaifa-.). 
the constant presence of anything relevant other 
than the sign and the signate in the positive ins- 
tances (of agreement in presence, aaa ), and the 
constant absence of any such thing in the negative 
instances ( of agreementjin absence, safnta ) must 
be safe-guarded against. This amounts to Mill’s 
Joint Method. 

Suspicion of non-perceptible Upidhi — Limits of 
legitimate Doubt ; — 

*i ^ wnwanat aivaamavaTaiai^n 

afiiaiam wife atraffvaiq' afavntilri ffn aTam«( i 
-aaat aftan’ fnaravimvirafir eaiqaiw ^ 

«^ir w a«rv«Kr a irfan aiaflfii 2l?l 
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TwiTH I I 

wnTHinj 5w*it f*reTii«'«m I %w(n: 

^fq I aqjiw wmftiqrqnqiwqm ^awniii 

^qrqji •» i awi^qifq’ B«j*r*r qif<srfli*ins5q- 

qiwfliqi »ii«Vf«i "qqq*! ^mifwtsi' fqfqgn; i— 

Tarka, U'ha, — Deductive verification of parti- 
cular inductions by applying the two fundamental 
inductions of Uniformity of Nature, and Causali- 
ty ; — Doubt finally dispelled : — 

Now innumerable particular uniformities of 
Ibis kind ( ^’’}•aptis ) are observed, and as a result 
of this repeated observation, a belief in the Uni- 
fonnit}’ of Nature ( ), as well as in the 

principle of Causality ( is generated in 

the mind, a belief which has evidential \'alue and 
validity. It is not intuition ( *r ) but a men- 
tal pre-disposition based on uniform and uninter- 
rupted experience ( 

quwufiqrwMflTfT, — qw *i*( wwrtu iftr q*iwnn<: 

qiTitw). Tlien armed with these new’ resources, the 
belief in uniformity and in causality as general 
]>rinciples, we proceed to fortify our particular 
inductions (Vy^ptis), whether of uniformity of 
nature or of causality, by indirect deduction from 
these general principles : — We argue if, under 
these observed circumstances, A were not the 
mark of B, the principle of uniformity of nature 
would be violated, — Nature w’ould not be uni- 
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is established, or how disproved by observation : — 

as ar: wa'saaai ft*n 

^ va**: m 5 arwiftar «fa 1 ^Prtw 

g fioiT ^ qi^niaww qiaraiat 

il*nai«nqi*r, 

qiam, aatiT? ^ qifiiirei'Ta qmqw q^ai^qw, isiwifqqr: 
qiqa*’. warSifl i 

General Method of Induction by exhaustion 
of the Upidhi, more comprehensive than Mill's 
Joint Method :— 

For the definition of an Upadhi, videSri'harsha and 
Udayana: qis!nii«i«r*i^ a: aiwramaThi: a eqifaftrfti 1 

Hence to avoid an Upadhi ( which is qTvataaanfa;), 
the constant presence of anything relevant other 
than the sign and the signate in the positive ins- 
tances (of agreement in presence, qjsqq ), and the 
constant absence of any such thing in the negative 
instances ( of agreement in absence, aifntqt ) must 
be safe-guarded against. This amounts to Mills 
Joint Method. 

Suspicion of non-perceptible Upidhi — Limits of 
legitimate Doubt : — 

a ^ quaimalsfq erfaraTastt maqtqwqraaiqiTmta 
wqifa: qminrqqRq’ qfiiq^Tfh ifn 1 aiifi 

:.a€qi . afqipq’ fiiqraqrriiTqTrf^ qiaqaiai ^ 
qaTqr*r<ql<ifos%a UTi flw^ wqqKT a ■rPqa aiaflfii %«} 
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iwtfji I wi«n?5^iw I 

^•nsuviUT^ 9w*it f»r9Tijrwin 1 ’ssnn: f«»«»nrqT«ftqiftSti 
'•fq I *i«riir inmP8qi«^«9wm qigqwqm 

•! I iWIiynfq’ qUiTn 

qnHH^T qiqTtfii qiqq«i qiwiftqt«' f»if^9»r: 1 — 

Tarka, U'ha, — Deductive verification of parti- 
cular inductions by applying the two fundamental 
inductions of Uniformity of Nature, and Causali- 
ty ; — Doubt finall)' dispelled : — 

Now innumerable particular uniformities of 
this kind ( Vyaptis ) are observed, and as a result 
of this repeated observation, a belief in the Uni- 
formity of Nature ( «»nq ), as well as in the 
])riiiciple of Causality ( qfiSnsKTOiq) is generated in 
the mind, a belief which has evidential value and 
validity. It is not intuition ( ir <nnqi«i ) but a men- 
tal pre-disposition based on uniform and uninter- 
rupted experience ( 

qnwiftqrwafuTfq, —qiq H«*^?*t* wwwn ffir aiimniit 
arrnw). Then armed with these new resources, the 
belief in uniformity and in causality as general 
principles, we proceed to fortify our particular 
inductions (Vyaptis), whether of uniformit}' of 
nature or of causality, by indirect deduction from 
these general principles : — We argue if, under 
these obseived circumstances, A were not the 
mark of B, the principle of uniformity of natwe 
would be violated, — Nature would not be uni- 
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form, — or, if under these observed circumstances 
A were not the cause of B, the principle of cau- 
sality would be violated, the phenomenon B would 
be withput a cause and such indirect proof 
( ) gives us the overwhelming probability 

whidi we call practical certitude, and on which 
every reasonable man (every thinking and judging 
person) proceeds to act in due natura' course. — 
aftiw (tn 

na I ViCchaspati I, i, Sutra 5 ; 

cf. also, I, I, Sutra 40 — gjq; qtn»q^qq^II qfwqq 

I qri*«r Siqtqtn i] 

Instances of Vyapti (uniformity) not compre- 
hended under Causality, or the relation of Genus and 
Species The Nyaya points out that the relations 
of cause and effect and of genus and species do not 
e.xlmust the grounds of Inference. There are 
cases of Inference based on Vyipti {i.e., on in- 
variable and unconditional concomitance) which 
come neither under Causality ( ) nor under 
Identity of Essence ( mqriiri >• V^chaspati notes that 
to-day's sunrise and yesterday’s sunrise, the rise of 
the moon and the tide in the ocean, the relative 
positions of the stellar constellations, are instances of 
Vydpti ( invariable concomitance ) between pheno- 
mena which are neither rdated as ause cand effect, 
nor as genns end species. Jayanta adds the conjunc- 
tion, of ,^n-set with the. appearance of the stars. 
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of ants moving in procession (with their eggs) 
with the approach of the rains,— of the rising 
of the constellation Agastya ( Canopus ) above 
the horizon with the drying up of rivers ; of the 
springtide with the full moon ; and dismisses as 
sophistical and far-fetched the Buddhist attempt to 
explain all these cases by means of causality. We 
have seen that the Nydya and the MimansA reduce 
most of these conjunctions to cases of co-effects of 
the same cause, co-effects which raa}'^ be either 
simultaneous or successive. 

••• 

i— Vachaspati, Tatparyya-Tiki I, i, 
Sutra 5 ; — cf. also Jayanta, N}'dya Manjari — 

ijwt afjffii mraihw; i 

aPcn: wanilfinr: i 
i ftiflftianaiaMTtafTTg- 
■finifra: I aaRa qfaaT; i 

Vyapti between Cause and Effect Relation 
of causality to Vyapti 

On the Buddhist ( and early Xydya’ ) view that 
one specific assemblage of ' effect’ phenomena has 
one specific assemblage of causal conditions, there 
would be two aggregates, the sum of causal condi- 
tions ( anaaiail ), and the sum of effects { iai4- 
ssnrfl ). For example, fire requires green-wood to 
complete the sum of causal conditions to ^ve rise 
to smoke with some particular marks ( 
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ftrnF, Jayanta II ; compare Gangesa, 

I — Chinti- 

mani,Anumana, Viruddha Siddhanta). Here, between 
an effect and a single condition ( termed a cause ) 
there is a relation of Vy^pti. The effect is Vyapya or 
Gamaka (the sign or mark) ; the cause (or condition) 
is Vyapaka or Gamya (the thing signified). In 
other words the presence of the effect indicates 
the presence of the causal condition, and the 
absence of the causal condition will by implication 
indicate the absence of the effect. Smoke of this 
particular kind is supposed to be an effect of 
which there is one and only one assemblage of 
causal conditions ( fire and green-wood) ; hence 
where there is smoke, there is fire ; and when there 
is no fire, there is no smoke. 

Now introduce the complication of the plurality 
of causes Fire, for example, is the effect of 
several assemblages, c.^., (i) blowing on heated 
grass, (2) focussing ra5’s through a lens on a com- 
bustible like paper or straw, (3) friction with the 
fire drill, etc. Here each assemblage is regarded 
as a sum of causes. But in this case there is no 
Vj’apti between the effect ^fire' and any particular 
assemblage of causal conditions, saj’, of the lens 
or the fire drill. For the presence of fire does 
not indicate the presence of the lens or the fire 
drill assemblage, nor does the absence of either of 
the latter in particular, indicate the absence of fire. 
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Indeed in such a case, the effect * fire ’ is not a 
mark or sign ( Gamaka or V5r4p5'a ) of anj' one in 
particular of the different possible causal assem- 
blages, though each of these particular assemblages 
of causal conditions is a mark or sign ( Gamaka or 
Vyapya ) of fire. 

The plurality of causes requires a further con- 
sideration in the light of the definition of the 
causal relation. A cause, is defined to be the 
unconditional invariable antecedent. From the 
unconditionality, it follows that the entire sum of 
conditions, and not one single condition, is, 
properly speaking, the cause. In view of the 
plurality of causes, an invariable antecedent must 
be taken to mean that anj’- particular cause ( /.r., 
assemblage of causal conditions ) is invariablj' 
followed by the effect, — not that the effect is 
invariably preceded by any particular cause. 

Popularl)', a single condition, say the lens or 
the fire-drill, is said to be a cause of fire ; but, in 
view of the plurality of causes, this is apt to be 
misleading, as there is no Vydpti in this case ; the 
lens or the fire-drill is no more a mark of fire than 
fire is a mark of the lens or the fire-drill. 

The plurality of causes strains the definition of 
a cause, and undermines the relation of Vy4pti 
between an effect and a cause. Any particular 
cause ( causal aggregate ) still indicates the effect, 
but not vice versa. The earlier Xydya ( down to 
18 
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V4chaspati and Jayanta ) obviated the plurality, as 
we have seen, by introducing distinctive marks in 
the effect such as would indicate a single specific 
cause ( or indicating 

or Some indeed went further and 

held that when the antecedent causal assemblages 
did'er in kind, the effect phenomena, though 
apparently the same, do really differ specificalh" 
( or in kindj — i But the Xyaya 
discards this hypothesis ; the fire is the same, thougii 
the possible causes (or causal aggregates) differ, 
the lens, the drill, etc. But the effect phenomenon 
to which we attend is not the onlj' effect ; — in the 
case of plurality of causes, we must carefully 
examine the accompaniments of the effect, i.c., 
the sum of effects, and the examination will shew 
some distinctive or specific circumstance or accom- 
* paniment which will enable us to definitely deter- 
mine the particular assemblage of causal conditions 
that must have priceded in the case under exa- 
mination. This is the device of the earlier N}'aya 
as well as of the Buddhists, as we have seen ; but 
the lateT Ny4ya doubts the practicability as well 
as the theoretical validity of such a step on an 
unrestricted assumption of the pluralit}' of causes, 
and feels troubled by the circumstance that no 
effect for which more than one cause (or causal 
aggregate) can be assigned, can be regarded as a 
mark or. sign (Gamaka or Vydpya) of any one of 
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the causes in particular. According!}’’, some 
adherents of the later Xyiya ad\*aiiced the pro- 
position that when more than one causal aggregate 
can be supposed for any effect, the latter is a mark 
or sign ( Gamaka or Vyapya ), not of any one of 
the causal aggregates in particular, but of one or 
oiher of them ; and the absence, not of one such* 
cause, but of each and every one of them, alone 
indicates the absence of the effect. A cause 
therefore should be defined to mean our or other 
of the possible alternative aggregates which, being 
gix en, the effect follows invariably and uncondi- 
tionall}'. If we ask what is the defining mark (or 
(lUuUlity; <jf the cause ( ), we ure 
told that it is oiir-or-oihrrut ss and 

nothing else : others cut the Goridan knot b\' 
assuming that the different possible causes of the 
same effect possess a common 2 )ower or ellieiencv* 
( ), or a common ‘ form ' ( , 

which accounts for the production of a common 
effect. The latter is therefore a sign or mark of 
this power ( wfw ), or this form ( ), which 

is manifested by each of the causal aggvegates.i!This 
hypothesis ( ), they hold, is simpler and more 

plausible than the hypothesis of specific diflerences 
latent in the ajiparently identical effect of a 
plurality of causes ( «i<k«9nKn( ). 

(Cf. Dinakari on tlie Siddhanta Mukta>'ali — 
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^fnftwirfwfqrir; 1 w ^ 

«t s^rfti^Tc ff« i 
n^?T«« 5 i 5 %ii^t Qqrnfnii^vr 
KTH^^wwmiiT q«r acnz^mm wii: 1 nw i...^^TO 3 I»t 

^ ^ qqr- 

nfwiiSq ^g^riiTTqiii ffrqawqifsi^qTJf «! iif^f?9f%: wii*. \ 
Sloka 2, cf. also, ^qrTff««i<iiraq?rff^ » 

Cf. Udayana, Kusmtianjali, Stavaka i — qrw tiTi 
?!rqrT^f^^qi»qt 1 qqfufw^icqiiT 

qf?! %?T »r I qfk fir fqfrHflSl ^fq v.qrarHftqqn?^qri^qi-ii%: 

OT^qm, q qrT^r?f qrii:qrfqi|q. 1 qfTi;qi^q»qTiTr ^ 

»T q^siuftqiqq qtl^Sjqj sjifffqxqtftqw I q;'qiaiTif^^fqfiT 

fq^qr^ 1 qiqf* qfq iRrq^qffir?r Hqlqqniiq'S: 1 

# The Scientific Methods already noticed, the 
Joint Method of Difterence ( the Panchakarani ), 
and the Joint MethojJ of Agreement ( Vyaptigraha 
with Up4dhisanka-nirasa and Tarka ), are not the 
only methods of ascertaining causality or concomi- 
tance, or establishing a theory (fq^iqi) ; nor are these 
Methods always practicable. Very often, ive reach 
tlie explanation of a feet (^qqf^> by means of a 
Hypothesis {mmmi) properl}" tested and verified 
(firJla). A legitimate H^’^pothesis must satisfy the 
following qonditions (i) the hypothesis must 
expfein the facts or wqpq) ; (2) the 
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hypothesis must not be in conflict with any 
observed facts or established generalisations 
f* n sefttiiBia— Jayanta, Nydya-Manjari, 

Ahnika i) ; (3) no unobserved agent, must be 
assumed, where it is possible to explain the facts 
satisfectorily by observed agencies (af^ 

*1 raBjfa wnruse' Bf-wram, n^qq^r fqf 

Bfqqiw^B, ibid ) ; (4) when two rival hypotheses 
are in the held, a crucial fact or test (fqfaiw*, 
raiio sujfficiciis ) is necessary ; the absence of 
.such a test (ftfnqBirfqqq) is fatal to tlie establisli- 
inent of either, (5) of two rival hypotheses, the 
simpler, /.<*., that which assumes less, is to be 
preferred (celvris paribm) (.qi?q«iiqiiBq versus 
qr"qqrqVq); (6; of two rival hypotheses, that which 
as immediate or relevant to the subject-matter 
is to be preferred to that which is alien or remote 
<qq*PlqrBul«q) ; (7) a hypothesis that satisfies the*' 
above conditions must be capable of verificatkm 
(fW*) before it can be established as a theory 
The process of verification of a hypothesis 
consists in showing that it can be deduced as a 
corollary from (or is involved b}’^ implication in) 
some more general proposition which is already 
well-established (cf. Vatsyayana’s exposition and 
illustration of Verification, — including both 

the Deductive Method and Colligation). 

Tliis doctrine of Scientific Method, in Hindu 
Logic, is only a subsidiarv’ discipline, being com- 



278 SCIENTIFIC METHOD OF 'J HE HINDUS. 

prehended under the wider conception of Metho- 
(lolo^yy, which aims at the ascertainment of Truth 
Avhether scientific (Vijnana) or philosophical (Jnana) 

Amara-Kosha ) ; — 
the latter being the ulterior aim. In the in- 
vestigation of an}’' subject, Hindu Methodology 
adopts the following procedure: (i) the proposi- 
tion Cor enumeration) of the subject-matter 
(Uddesa\ (2) the ascertainment of the essential 
characters or marks, by Perception, Inference, the 
Inductive Methods, etc., — resulting in definitions 
(by or descriptions (by ; and f ;) 

l^xaminatioii and Verification and fviwa). 

Ordinarily the first step, Uddesa, is held to include 
not mere Enumeration of topics, but Classifica- 
tion or Division proper (fiMin: 

1 fqwur 

SfiT— Jayanta, Manjari) ; but a few recognise the 
the latter as a separate procedure coming after 
Definition or Description. Any truth established by 
this three-fold (or four-fold) procedure is called a 
Siddhiinta (an established theory). Now the 
various Pramanas Poofs, /.r., sources of valid know- 
ledge) in Hindu Logic, n/b,, Perception, Inference. 
Testimony, Mathematical Reasoning includ- 
ing Probability in one view) are only opera- 
tions subsidiary to the ascertainment of Truth 
And the Scientific Methods are merely 
ancillary to tl^ese Pramanas themselves. 
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1 have explained the principles of the Hindu 
doctrine of Scientific Method, avoiding the techni- 
(‘alities of Logic as far as possible ; and 1 cannot 
here enter upon the logical terminology or the 
logical apparatus and machinery, which would 
require a separate volume to themselves. For 
these, I would refer the reader to my paper on 
Hindu Logic, — as also for an account of the later 
Ny£ya which, in spite of its arid dialec- 

tics, possesses a three-fold significance in the 
liistory of thought : (r) logical, in its conceptions 
of Avachchhedaka and Fratiyogi, being an attempt 
to introduce quantification on a connotative basis, 
in «jther words, to introduce quantitative notions 
of Universal and Particular, in both an affirmative 
and a negative aspect, into the Hindu theory of 
Inference and Proposition regarded connotatively 
a« the establishment of relations among attributes * 
or marks ; (s'* scientific, in its investigation of the 
' arieties of Vyipti and Upddhi, (and of 
being an elaboration of Scientific Method, in 
the attempt to eliminate the irrelevant ; and . 3) 
tnitological and epistemological, in its classifica- 
tion and precise determinations of the various 
relations of Knowledge and Being, with even 
greater rigidity and minuteness than in Hegd’s 
Logic of Being and Essence. I will conclude 
with a few observations on Applied Logic, ?>., the 
logic of the special sciences, which is such a 
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characteristic feature of Hindu scientific investiga- 
tion. What is characteristic of the Hindu scienti- 
fic mind is that without being content with the 
general concepts of Sdenceand a general Methodo- 
logy, it elaborated the fundamental categories and 
concepts of such of the special sciences as it cul- 
tivated with assiduity, and systematically adapted 
the general principles of Scientific Method to the 
requirements of the subject-matter in each case. The 
most signal example of applied logic (or Scientific 
Method) worked out with systematic carefulness 
is the Logic of Therapeutics in Qharaka, a Logic 
which adapts the general concepts of cause, effect, 
energy , operation, etc., and the general methodo- 
logy of science, to the special problems presented in 
the study of diseases, their causes, symptoms and 
remedies {vide Charaka, Viminasthana, Chap IV, — 
**also Sutra Sth^na , — vide my Paper on Hindu Logic ). 
Here I will give an illustration of Applied 
Methodology from ^he Science of Analytical and 
Descriptive Grammar. Patanjali, in the Malia- 
bhdshya, is very careful as regards Methodology. 
I take no note now of the philosophical presupposi- 
tions of his philology ( vide my Paper on the Hindu 
Science of Language', but will confine myself to 
his presentation of the Applied Logic of Descrip- 
tive and Analytical Grammar. The sentence is 
the unit of speech, as every Hindu philologer 
contendSi . b$it the fii^t business of Analytical 
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Grammar is to analyse the sentence into 
its signiiicant parts and their coherent rela> 
tions to one another. Assuming that articulate 
sounds are signficant, the question is : — how 
is the sentence, which is the unit of articulate 
speech, broken up into significant words and 
their mutual relations ? Patanjali answers that this 
is done by an instinctive use ( cf. Vachaspati’s 
ew*nir»nHrwiHil ifssu*!) of the Joint Method of 
Difference ( combined Addition and Subtraction), 
fortified b}' the Joint Method of Agreement 

). Patanjali starts with a simple case. 
Take the two sentence-units : — Pathati (he reads) 
and Pachati {he cooks). Suppose you start with 
the assumption that these sounds are signi- 
ficant, and i/ial separate elements have separate 
meanings. Then you hear Pathati, and, at the 
same titne, a man reading is pointed at. Then thfe 
assemblage of sounds Pathati (/. e.., Path-l-ati) 
stands for the assemblage — ‘one reads,' (/. e. the 
action reading -|- an individual agent). Similarly 
by finger-pointing or other indication, you find that 
the assemblage Pachati (/. e. Pach + ati) stands for 
the assemblage ‘one cooks’ (/. e. the action cooking 
-han individual agent, say, the same agentas before). 

Now look at the groupings : — 

Path -(-ati —reading -i-one agent. 

Pach -(-ati— cooking -(-one agent. 
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Froiji repeated obsers’ation of similar groupings, 
one is led to conclude that Path is the invariable 
concomitant of the action ‘reading’, because the dis- 
appearance of the former (the other element remain- 
ing) leads to the disappearance of the latter > rough 
Method of Difference by subtraction — ; that 
Pach is the invariable concomitant of the action 
‘cooking’ because the introduction of Pach (with 
nothing else added) leads to the introduction of 
the action ‘cooking,^ (a rough Method of Difference 
by addition, — ; and that Ati, which is 
the onlj' ‘common antecedent’ is the 

in\ariable concomitant of ‘one agent’ which 
is the only common ‘consequent’ ( ) In 
fad, the last should come first by the Method 
of Agreement, then the other two either by 
Residue, or by Joint Agreement in presence and 
absence ( )• So far all is plain sailing, 

though only ver)- simple and very rough applica- 
tions of the Methods are given. But — and this is 
the point — throughout the argument, it is assumed 
that one sound is the concomitant of one idea, in 
other words, there is no plurality of causes to vitiate 
the application of the Method of Agreement in the 
above example. And now the objection is ad- 
vanced that this basal assumption is untrue. The 
same sound is not the concomitant of the same 
idea. Different wwds (sounds) may have the same 
meaning, and "the same word (sound) may have- 
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(lifl'erent meanings. We cannot therefore by the 
Joint Method of Agreement ( ) deter- 

mine the meanings of words, or the separate func- 
tions of roots .''stems) and inflections, — at least not 
so simply as is pretended above. Patanjali states 
this difficulty in the way of applying the Scientific 
Methods to the problems presented by Analytical 
(Irammar, a difficult)' arising from the plurality of 
causes, but does not state the solution. The 
solution, however, depends on the Method of 
Subtraction and .\dditiou (Patanjali’s and 

). For it will be found by extensive 
observation that the number of meanings of which 
a word (sound) may be capable is limited. So also 
is the number of words (sounds ' e.xpressive of a given 
meaning. Hence, by the Method of Difference, 
etc., the causal relations of words and meanings 
may be determined. Patanjali thus establishes the 
doctrine of Prakriti and Pratyaya (roots and 
inflections', with their separate significance, which 
is of course a necessary postulate in the case of an 
inilectional language like Sanskrit. Isolating and 
Agglutinative languages offer less difficulty, 
whereas the difficulties are in some respects 
enhanced in the case of languages with a polysyn- 
thetic or incorporating (incapsulating'; morpho- 
logical structure. 

9ft 'iprqt «rfnt9rt qf i tv 

“• Ml \ ■ 
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( w),— ( qa^ , — 
( qfn ) -,- qitffsfq q»fqfi ( ftfinffl: ),— 
irfqil qrqqriq't ( qfefiiwr ),— qifqn wqY ( qrfls ) i 

Siq q: * 1 ^ flqq, qw qqt qi: qlsqt I q: q^ 

qqsirqfSf nw qq> qq’: qlsq’ qqqiqH I q; qq^jwq't qiq qqf 
qq: ^qqfs^ i 

fqqq eqqi 9 :--qiql ft qqfr qqt^i qqpn i q?qqT isq: 
q«: 9W: « q*^ w: i q?*tqt qqi: quT qiqt qfq i 

qq fqr n quitqirtqqi feir «qf«i i qifq q^'lsqqqt q 
fqsiiMq i qfqqi fq qqqqt q^aqfq^qwi^q i qq ?iq 
qqqa* qqiqq; qnqi^ tfji i ( Mahabhashya, i — 3, 9. ) 

Patanjali not onl)'' applies the Scientific 
Metliods to the foundations of GrainmaticalAnalysis, 
but also dy tlwir means establishes and elaborates 
the fundamental categories and concepts of Gramma- 
tical (and Philological; Science, c.^., the concepts of 
action < fqqr), agent ( ), instrumental cause ( q^q 

qiqqqq»l ), end ( ^fuq), origin (qg), limit (qMfa), 
substance (qar ), quality ( qq ), and genus ( qtfq ) ; 
— also of the fundamental relations (at the 
.bottom of all thought and speech ) — the relations 
of Time ( qifqqqiq^ ), of Space ( fqn^qqqjq ), 
of Causality ..(qT^qncqmq), of inherence ( qqqiq , 
of co-inherence ( rqftqqfqt«qiq )i of the sign and 
the signate (^qiqHsmq ). of mutual dependence 
, ( qqtqqiqq ) ; — an entire grammatical (and philo- 
logical) apparatus, which wll serve as a 
; if apput for generations of philologists and gram- 
marians 1^ coiqp. 
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( By Principal Brajendranath Seal. ) 

Empirical Recipes from Var&hamihira ( circa •. 

550 A.D. ) relating lo Chemical Technology. 

A. Searing of hard rocks to enable them to- 
be cut (or pulverised ) ( fkmw'nr ). 

Sprinkle on the rock taken red-hot from 
the lire of Palasa and Tinduka wood ( Butea 
h'rondosa and Diospyros Embryopteps ):—•;«) 
diluted milk, or (h) a solution of wood ashes 
(the ashes of the Mokshaka mixed with those of 
reeds), or (r) a decoction of (the fruit) of 
the jujube ( Zizyphus Jujuba ) kept standing for 
7 nights in a mixture of whey, vinegar and spirits, 
in which Kulattha (Dolichos Uuiilorus or Biflorus) 
has been steeped, or {d) a solution of the ashes 
of the Neema bark and leaves (Azadirachta 
Indica ), the sesame pod, the resinous fruit of the 
Diospyros Embryopteris, and the Guduchi 
(Tinospora Cordifolia), with cow’s wieve. Repeat 
the process seven times (in the last case^ 
six times). , 

( Vardhamihira, Vrihat-sanhita, Chap. 33, 

Slokas 1 1 2-1 17).. 
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B. Hardening of steel ( ). 

(1) Plunge the steel red-hot into a solution of 
plantain-ashes in whey, kept standing for 24 
hours ; — then sharpen on the lathe. 

(2) Make a paste with the juice of the Arka 
(Calotropis Gigantea), the gelatine from the horn 
of the sheep, and the dung of the pigeon and tlie 
mouse ; appl}' it to the steel after rubbing the 
latter well with (sesame) oil. Plunge the steel, thus 
treated, into fire ; and when it is red-hot, sprinkle 
on it water, or the milk of the horse (or the camel 
or the goat), or ghee (clarified butter), or blood, or 
fat or bile. ^ Then, sharpen on tire lathe. 

( Varahamihira, 

chap. 49, slokas 23-20. 

C. Preparation of cements (for rocks, metals, 
etc.) { 1 — 

Varahamihira gives the following recipes 
among others, (i) First, prepare a levigated powder 
wittv lac, the resinous exudation of the Pinus 
Devadara, the Balsamodendron Mukal, the Feronia 
Elephantum, the kernel of the fruit of the .^Egle 
Marmelos (the M), the Diosp3n:os Embrj’opteris, 
the Neem (Azadirachta Indica), the Mhow 
( Bassia Latifolia), ^e Indian madder (Riibia 
Manjistha), the PhyUanthus Emblica, and the resin 
of the Sala tree (Shorea Robusta ), then a 

• decoction of this in 25^ Palas of water reduced 



ADDENDA. 


287 


by boib'ng to 32 Palas, and apply the decoction 
hot. 

(2) The horns of cows, bui!alos and goats, 
asses’ hair, buffalo’s skin, with gavya (cow's urine 
etc.^, the Neem (Azadirachta Indica) and the 
Feronia Elephantum, similarly treated. 

(3> A mixture of eight parts of lead, two of 
* bell-metal ' and one of brass, melted and pouretf 
hot (Maya's cement). 

'riie first, it will be seen, has lac, gum and 
turpentine as principal ingredients ; the second 
makes use of gelatine ; and the third is a metallic 
cement. 

D. Nourishment of Plants (from Var^ha- 
mihiria. Chap. 54, on 

The most suitable ground to plant in is soft soil 
that has been sown with the Sesamum Indicum, 
and dug up or trodden over with the sesame 
in flower. Grafts should be smeared with 
cowdung. For transplanting, the plants should 
be smeared with ghee (clarified butter), sesame 
oil, the honey of the Kshudra variety of the 
bee, the oil of the Usira (Andropogon Laniger 
or Andropogon Citrarum ), the Vidanga ( Embelia 
Ribes ), milk and cowdung. Trees should be 
planted at intervals of 20 or 16 cubits. 

As a sort of general profihylactic, mud kneaded 
with ghee (clarified butter) and Vidanga, ( Embelia 
Ribes ) should be applied to the roots, after which 
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milk diluted with water should be poured. As 
a reme<iy against barrenness, a hot decoction 
should be made of Kulattha (Dolichos Uniflorus 
or Biflorus\ Masha ( Phaseolus Roxburghii), 
Mudga {Phaseolus Mungo;, Tila ( Sesamum 
Indicum), and Yava ( barley) ; which, when cooled, 
should be poured round the roots. 

To promote inflorescence and fructification, a 
mixture of one A'dhaka (64 palas) of sesame, two 
A'dltakas (128 palas) of the excreta of a goat or 
sheep, one Prastha (16 palas) of barley powder,, 
one Tula (100 palas) of beef, thrown into one 
Drona (256 palas ) of water, and standing over 
for seven nights, should be poured round the roots 
of the plant. The measures given are for one plant. 

To ensure inflorescence, etc., the seed before 
being sown should be treated as follows : -"The 
seeds should be taken up in the palm greased with- 
ghee (clarified butter ), and thrown into milk ; — on 
the day following, the^eeds should be taken out 
of the milk with greased fingers, and the mass- 
separated into single seeds. This process is to be 
repeated on ten successiv'e days. Then the seeds 
are to be carefully rubbed with cowdung, and 
afterwards steamed in a vessel containing the 
flesh of hogs or deer. Then the seeds are to be 
soAvn with the fle^h, with the fat of hogs added, 
in a soil piWfviously prepared by being sown with 
sesame and dug up or trodden down. 
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To ensure the formation of Ballaris. ( i.e., 
sprouting and the growth of luxuriant stems 
and foliage ), the seeds should be properly ^aked 
in an infusion of p owdered paddy, Masha 
(beau), sesame and barley mixed with decorn* 
posing flesh, and then steamed with Haridra 
(turmeric). This process will succeed even with 
the Tintidf (Tamarindus Indica). For the Kapittha 
( Feronia Elephantum ), the seeds should be soaked 
for alx»ut two minutes (lit. such length of time as 
it wotdd take one to make a hundred rhythariic 
claps with the palms — in a decoction 
of eight roots (A'sphota, A'malaki, Dhava, V^sika, 
V'etasa, SuiyyavalH, SySma and Atimukta, /.e., the 
Jasmine, the myrobalan, the Grislea Tomentosa, 
the Justicia Ganderussa, the Calamus Rotang, the 
Gyinandropsis Pentaphylla, the Echites Frutescens, 
and the Dalbergia Oujeinensis) boiled in milk. 
The seeds should then be dried in the sun. This 
process should be repeated for thirty days. A 
circular hole should be dug in the ground, a cubit 
in diameter and two cubits deep, and this should 
be filled with the milky decoction. When 
the hole dries up, it should be burnt with fire, and 
then pasted over with ashes mixed with ghee and 
honey. Three inches of soil should, now be 
thrown in, then the powder of bean, sesame and 
barley, then again three inches of soil. Finally, 
washings of fish should be sprinkled, and the mud 
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should be beaten and reduced to a thick consis- 
tency, then the seed previously prepared should be 
placed in the hole under three inches of soil, and 
fish-wa^ngs poured. This will lead to luxuriant 
ramification and foliage, which will excite wonder. 
The Agnipur4na adds that the mango is specially 
benefited by coM fish- washings ( «nieiie%a ifita 
wit — raif ■f<, Agnipurdna ). It will be 
seen that these elaborate recipes are empirical con- 
trivances for supplying the requisite nitrogen 
compounds, phosphates and bacteria, these being 
potentially contained in the mixtures and infusions 
prescribed. 
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Extracts from 
RASARATNAKARA. 

’'«r«i »T^TT^nftw sBTTWiwm: i 
f^TTsr TTara^TaR* 

nu^ti^<iUT^ ?: ^ gT I 

fwH 

^r'9iT«i »*Tsflr«RnH 
'sfIrBfTT: I 

^€ t fa ?nT ^ n 
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« « « « I 

wsrn^^it^ 

^TCrfH 15^ f^ai ^ * 

fwfTw fki wftw: 

tj^t I 

*n^f?i n 8 H 

w ^ 37?ra»[ N ^ N 

fimr 


• Agrees nearly with Rasilrnava ; cf. Vol. I. Sans. 
Texts, p. 13. 


k qsrei is the conect form. 
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TTIHl 

3^ ti ^ H 

i TT fi r y i iitt4* r H • 

iT^pirT fti^rr i 

HT Iilll ^ lfil « £. « 

^>iTci ' **i^^i%iirrf*f '^nwT i 
wnsTT^ M t « » 

rm: I 

nua^ Him wfw II n M 

fti m mfi ; I 

y^rm: w ^nlkTWTlvrT: i 

*v ^ ^ ^ ^ 

*rtrt(?Tn^i <1 n^ijrfnirrH^Rwni^; i 
^1^: ^^Aiiqfin gg i H ^gf iit’^t 

^?TsfN*m 1 

^PPf HirCI'8I«l HTTrail ?BnP®**®mT 1 


• The text reads mij, which is incorrect, 

t This verse also occurs in Raslirnava. 
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I 


7^ isi ^.LJt.iJl'u* 

^TW* TfffsTO'^rf^Wl II ; Hit 
^1Wl<^i£M^^r^sI-^5lvT^^^^*^^^^lfl4( I 

jii^i««^-^rcrM«^«i««f*Ti[ 115^^11 


wTT^Jir ^trw^T^fTf^Tnt nrsii 

PufigH 7 I 

^ W^TTOT «i #«ra: h^^ii 

Wnfwnrt7[ I 


ifi^sn^^ ^rgrnrfiprt 




• These couplets also occur in R. R, S., with this 
difference that in the latter has been substituted 
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VciiiLbia :n 

ii^ nLLLt^tt^L ^«n<i^<Tt 

'-•s ♦ 

l||'qM^ll'q«ll’.- 

^ X|?rf7T ^ 

II II «t 

w«it «r H M 

^^8 g ^< »t i*q r ’ ^ m«f ?rn i 

inin8^ f^mf^ ^ g n^'sii 

8raiT«5»Ti»^ mr wmrawf^^^ ii n 
^ ^ ^h3?f 5^ ^ I 
’*»TfiT?t ':^m«ii iqfVTOfi t W vi^ « II 
ITW^T^oJtiUllA'LLt^ I 
mcr ^ Mon 

• Cf. Ras^^ava. Vide Sans. Texts, Vol. L, p. I2 
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'*nT<nw ^Tsirni wnfliiPi wf i 
W ?TsrT tr«^ ijjrm ir 

#ira: » n «« 

«nwn^^RTT^ «Tft?r n h 

iTT^Nr^Kftffs ^nliiTr i 

*rr^ ’^Nraf: n h i* 

iq««il<j «,»[ I 

’^rw v>i<««irTif irra^ »fTW ^nro; « ^'o « 

^ I- 

»wnrt WWW: i 


* Cf. Rasitr^ava, Benares MS. V. 37 — 38. 
t Cf. Sans. Tests, Vol. I. p. 13. R. R. S. Bk. ii,. 
1 d3 — J04. 
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m: ^ mi « i 

^Wqin • I 

«» # o # i>, 

«u,oiis 

^ - - -■ ■ ♦ *N *S •S 

< ’^IRROT’I ITHTT ^fTOT^f *T HnwJ 1 

3^crT% ?m^ ^ qim 

ir^ TWT*rt ?n«i% im? « 

- * ^ ♦ 

^ ^Tvf HTO 

sirit^ ^ f^RRiT ^ *imi[ I # 
»WTOPTT^ fir^^ isN 

« 1IL51 Mi 

^ ^ 

mr I 

^^TmTwnRTt ^ 

':;S 

H K« ib 



lO 
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^wm2PinmTf5T i 

?Nrr^ ^ iiLCiiLiL^ It KK B 

^Tmrrf^^rrd «iro i 

^l«^l<v<^| i i i ei^ : 

H I n 

^ « 

TT iHMKfMm m irerftww 

^«rr HUH 

« . * * « 
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II 


« li 

f«niTO^ I 

^iFw^ncSOTniTr; m Mi 

«:««!«! 

ira^jifiT ^tf^TTHwinT^ I 

^ ^rni;^ H li 

^ g ^sft 1^: i 

f^^tnTT*ng wpi%^ ^ ^*5^ ; M f ^ H 

^ott’ ^«rft«5rr g nhr tot 5«i: h^i; i 
^ jrrtW sf w ^T^^4iT « ^8 M 

gmftro ii m 

^flTO fro^ I 

HWTT ^P5r ^ Wc^T II ^8 M 

TOT TOlfTOTTnft 1T^ TOTT *W^r*^ I 
'TOTO TT^ TI^TOraHT^ N «:SL » 

• Cf Rasirnava, Vide Sans. Texts, Vol. I. p. 4, 
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nftraw 

’It^^ra^Rnsrrat i 


nrf^ ^ ?w ^«!rfH ^rrs^ i 
W ^«rm twtt^; i 

^^raR?fT»raT^ft ?m "ii n 


?Nrt w Twm t3rat«r: irartv: ( 

^3^ *rT*nr’W*!3^: f%nf : i 
<4I«4iiPi fSWKT^f % « 
4\< TT » lf ^ i 5< T wn— 

^ ^ nnn «!is«m: t 
4|| ;«liw ’*1 ^rN^WWT Nt 
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!WT I 

w ^ HUT ^ Hnr ^Nm: « 

• « « «> 

' • ^ ^ .-■ . ' ■ - VN 

HWTHT MTHHTlnH HTTHHT I 

^ ?rfT«hiT: HHT » 

' # ■ 

H^T€6«7^THt i%H|T HHT ^JPIT I 

^S'cJww^ trariTJT Hr w hthtth^ r 

TTflftw # * «t 

filffw^ % HHTiSr II 

N P 

^«rrar — 

^ iTfw«riH% I 

TWi % H 

'HTi««ll <1 HHTH — 

inrrtt i 

H Hli H % ^TT^ ^ ft*lin*[ » 
^rr^ H miii tifii*^ vilfMtQnr i 
HimfiT H hwhhr 
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ijancaif ztiit \ 

iki ^ II 

^ i mw<wi ^ 4j I 

# « ^ « II 

^liisnr^sjr 5Wiif w 55?i»[ i 
?r^ WJwrrftr ^rasi^ ii 

^frasjtnsfr: unn f»R:mvr s^srm: i 
ir^sn: mcr^t«iT^ ii. 

^fS'iliT “GISrEk'. 1 

>wT«i ^^cr ^xfir ii 

# «* «< 

?Re^T xm; II 

^3^— -J 

fTT^xf^ IRW»I XX^T?W: I 

ax ^t ^ir «ra% ii 

“Hiitdrit: ^ ^nsirn'^ xrai it 
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?iwTTf^ ^ H » 

«imT«w »T%?g?T I 

ii1Ni?r 7f f% n 

^ iTm?stftron I 
^rfiinTi^ ?r?T 

w?Tt T%a5iTr?iTt^ ?i^rftfk: i 

m«TPiraa«l, #«npei, 

wm?R- 
m?T«Ri^, fawm^Rwr, 
^nT^(?)?i*?i, ?i?iT?WT, 

WTfWTT?!^, 

^%vra3er, ^it(?)wwi^, ^t^- 
?ii!T, ^fTOT2i*«f, ^Rra< g q^ , «rrf%«T2i^, 
^n’lRPir*^ I 

iRw ^'^^»rr»[ 

?rf *. i 


* Cf. Rasftrnava. Vide Sans. Text, Vol. L pp. 17—18, 
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^TOl%^ww«narow: N 



vfT^ nm f^ft«%aT 

mi^ «rr^H n 
m^Erni:%»T f^rfSpf hhv 

■ ■ r Cr mmT ■ - - ^ ^ . 

^HTT^WT I 

THi ^isRfVsrftym; k 
!i*fi<m acrq ^nrrq 

U T qqq qi qt m? ^ I 

ijmifi r wl fif^rwrrsq^ 
qr^Siiiqfwti^ffM frit n 

xt^ q4ins i q ?:qrqEr hw 
' igqrar ^ qnS%qni; i 

^ The text seems to be incorrect. 
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'gTHrat^N fkm^ 

^ ^ ■ . 

t*TT^<?I ’•SW I 

1%^?^ iTT?rr 

^^Timp!!T f j fegh i ^ n 

f^wt: iT ^ T < r q^ 

m?T W!T M 

^{! ^ ^ 


TfJT f RTT HW I 



Extracts from 
RASAHRIDAYA. 




V> C 

A** MS. from Nepal. 

B*“MS. from India Office Library, with a commen- 
tary, named “BalrfnvayabodhikS.” It 

C“*MS, from Benares. 

ffm<iqi£«T5~?rr: "StaifT: l 

«Tr»raircrft*rw: « 
m?m?w ^r^fsRT:^ ^rT%% n 

^ 

(i) A reads in«i, which makes the sentence incom- 
plete and the metre defective. 

(s) A reads xtfam’i which is a tautology as well' as 
a grammatical error. $• 

(3) WWt is the variant in B. This Is a de- 

fective metre. 
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wsrr g i 

?rf«n[ ^3 fi i q ^r O t i ftllHH T « 

lifiqi 1 

^trfcCTf%fcfic[it‘° tt 

(1) A reads 

(2) ninwTP is the reading in A, •which 
is incorrect as well as defective metre. 

(3) A reads 

(4) A reads 7ll‘, which is a tautology as well as 
a grammatical error. 

(5) B reads which destroys the 

metre. 

(6) B reads |wn wherein g is redundant. 

(7) B reads w SftWStjm, which mars the 

inetre. 

(S) .\ reads which is a defective metre. 

# 

(9) B reads ui^;, which is grammatically incorrect. 

(10) A h-as which is senseless. 
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wrfTT irmts^3 n 

•reftfe fif MiH I r u^ ;ty 
#%Ri ftrolRTi: qm:’ n 

^ f^cTT^r: n. 

?T%f?R?rf?r irtw^ ii 


(1) A reads «jlwT«§, which is incorrect. 

(2) f»jqifriir€qr^f»TOil!:, an incomplete variant in A- 

(3) A has an incorrect reading 

(4) This verse and the next two are not found in B. 

(5) A reads Tq»T'^:>lTHr, which has no sense. 

(6) A has 

(7) A reads qf^qtiq which is grammatically 

incorrect. 

(S) ’' he word q?i is not found in A, thus making 
the metre defective. , 
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[ftvr — ftff5nn»iwn:«r?T — ] 

^ «I TPf ijjj: 

wff?r= 1 

TT^T^^^nrfirat*^ 
TT^nftl^ftrfro: ^rn?nT ii 

ftffwmr^— ] 

^np« ly^ 5 iK \ ftf : i 

— ^fPfiKiTnf — ^] 


(1) A reads which is incorrect. 

(2) B reads triifii. 

(3) is the variant in A. 

(4) A reads which seems to be incorrect, 

means by seven fwf s, mentioned below. 

(5) A reads «tf%, which is incorrect. 

(6) A has fii^«niroif^rr»i t ww f% srmrtn, 

which is incorrect as well as defective in metre. 
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■*r?WT^ ^if^wwsT* ?wpn95St ^ h 

w«rtii|rimiw^rf%7TT: ^ncr n 

[fNrr— ] 

^rr^ rrw^wrswrr- 

»> 

wg[wniwn?[s 

irarm: ft H ^aTfS pri - 

iqwr^KrT’’*lP[7 I 


(i) ^nr TWrfnnfiniftnifTfwq^f, a variant 

in A, which has i^ metre at all. 

(z) A reads unw rf yg^ ^ ywf, which has no sehse. 

( 3 ) fnV is not found in B. 

(4) A reads in^v, which seems to be incorrect. 

( 5 ) is an incorrect text in A. 

(6) A reads Ksn which is incorrect. 

( 7 ) A has fti<8w^«m?fnnfinwn»i. 
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iNwi^ I 

" — ] 

?P^^JTn? flF 
TO 


(1) A reads iiiC . 

(2) A reads if, which is incorrect. 

(3) A reads 

(4) A reads erroneously to wsif. 

(5) A reads B reads ft| ^ sp|q q . Both 

the readings are incorrect. 

(6) A has ^ TCfq wa nfTOtir, which mars the. 


metre. 
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m: irats^ h 

[Itm— «rn?ijT?rt ^rrdwmr^— ] 

wrfifT finr?:! i w ^ fi nrn : ^ u 

[ft^ITT— ?:% fkfumnm — ] 

ftwwhTOTTflr ^rreiTts|«i+ i 

ir^rrwnr?:^ wir^nTTf u 

(1) A reads arwr<gHia[ 5RftMraift«lfi5Br i H reads 

(2) A reads which is incorrect. The word 

y 

is not found in B. 

(3) WVfiwiW WH is an incorrect variant in A. 

^4) A has ?ar ^ wtWTt^ti which is not correct as 

it destroys tlie metre as well as the sense. 

(5) A reads which is grammatically incorrec*. 
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tot: tot: I 

fjEr?rt+ ?TfiT ftrflrR[5 h 


(i) A reads which mars the metre. 

^2) A reads ^^irqfet, which is incorrect. 

(3) WRjajfiMW) li<jr is the variant in A. gwi^iaiw- 
-^frat is the variant in B. Both the readings seem to he 
incorrect. 

(4) Tw' rftjf fujt is the reading in A, which is 
in(^orrect. 

(3) A reads sysp which is incorrect. 
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361 

iwpm* I 

m Tw. ^ w:3 it 

m ff 

^ ITfTflT ^ WT5 \A: I 

f^iPrwt? Tvi iri?l I 

(r) ^nwtn is the variant in A, whirh is- 

incorrect. 

(2) A reads fiimr^: 

(3) A has TO, which has no clear sense. 

]i has to:, ^ich nrars the metre. 

(4) B reads TO fOTT'^o', which is not correct. 

(5) A reads oor 00?#ldfrl, which is grammatically 
inc(^ect. 

(6) A reads oOToror, which is incorrect. B reads 
inn{) om^, which is also incorrect. 

(7) A reads oraiit. 
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[SMT — ^WWVH^Wi ^mi ^ ^WTUT? — ^J 
^Rnrrai^iiww u«u: irTHwfTww i 


wiww m>wiwnt^' ■ 

[iNfT— ^r^JIRT# n w«il“— ] 
ffwf? ! Hhjw TW, 3^twS I- 

I g ffT fi l N 

[ft^— 

H?rfir ^ vi irw ir 

a i ffi i wfii m»WT II 


(1) A reads erroneously qfiifimi <^VT• 

(2) A reads virtfOTii:. which is incorrect 

(3) A reads 

(4) B reads arnr^inm:. 

JW 

(5) A reads n)^ 

(6) A reads ni§, which is incorrect. 

(7) A reads which.has a defective metre. 

(8) B lias omitted ^1 
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g trefj W,4 I 

TTWf«raTf«f ^ II 



g T^r?T^ f«|inffl ll<^ 
[f^— T^ni^T*it IIk 5| fwiw?— ] 
?iT^7^?:^ai?rif«: ini^in^^siq^^r Tnfw; i 


(1) ^T ^^n««ffl»tt, a variant in B. 

(2) fi <i(n«i| a variant in A. 

(3) This is not found in B. 

(4) A reads erroneously tivtiVT* 

(5) A reads which is incorrect. 

(6) This sloka is not found in B. 

(7) ^ reads nncw. 
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TwinrMlr: » 

ir^ T ^rfff g iTl q f^i n^ h 

[ft^— 55^5^ ?TT«HTsiiti-i«i :— ] 

1 

^^’5 ^rniL!L;L;i07 n 
— far«i5froRT^ — ] 

^'^ *1 1 U f T H I « 1 fa T ^ T ^ 1 ^J I 

(1) f*T?fI^'sIW. S!«Ilftn, a variant in A, which has a 
tlfl'cctivc metre. 

( 2 ) U reads sjs. 

(3) A reads stftar, which is incorrect. 

( 4 ) 1> reads erroneously 'ir^l. 

15) f? a >ariant in IS. 

(0) The w'ord is omitted in 15, whicli renders the 
metre derecti\e. 

(7; A reads 
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[ftiirT— Tnnfwft-^wnf^^— ] 

w.fsRrrm% 1 

[it^— n\9i sM<gt: awnr—] 

?ifiT5i: i33ira|pRmiT?T:7 1 


(i) A reads inrUT^it* which seems to be incorrect. 

{2) A reads innrTnr, which is incorrect. 

(3) A reads ^rrrrti. B reads Both 

•the readings are grammatically incorrect. 

(4) B reads which mars the metre. 

(5) 15 reads siw f%i which seems to be incorrect. 

(6) A reads iBwitfiftw:. B reads TPrww^. 
'We have adopted the above reading after collating the 
texts. 

(7) a variant in A, which mars the 

tnetre. a variant ift B. 
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n 

[tNtt— WW t»WT»— 1 

W HfeH T# ^T^'HITT^ iPinFI^ I 

^Wff ^Wf5 f«rf^T#fim: h 

[ztm — 4^^«(K4I14H1S — ] 

»iTf^%<9 g ^3if ^ ^ 1 

Ti^f%?! ?T?i q« ^rraf%»5»ftirf»wt « 

(1) A reads afti ^tf. B reads siWf- 

(2) A reads Yrar%*Tf»r»ft wti^, (vfn= 5 n.) Breads 
f^araatmt ann^, which mars the metre. 

(3) A reads ^fwi, which destroys the metre. 

(4) A omits !T^. 

(5> A reads which seems to be incorrect. 

B reads 

( 6 ) %iT¥fiT(?)frfiT^ %Tt?| a variant in A. 

(7) T^wmrgiT, a variant in A, which is a de- 
fective metre. The reading of B, which we have adop- 
ted, is also a defective metre. The word or 
should be added after the word 
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^.1 

f ?T#»rf3T»T: ^^rTf«?3 w 

>iTg[«at 

am? — ] 


M^ K g 5< «i TO TO r ^fi^ g ffH: I 
f^^apir ^ ?i to:^ h» 


( 1 ) A reads . B reads f^. 

. (2) a variant in A, whicli seems in he 

incnrrcct. 

(3) A has ^fir ^ETe^rfsT. B has T^^yfcT 

Both the rejidings have defective metre. 

(4) I’his verse is found in A after the verse 

&c\ (vide ante pp. 28—21)) and runs thus : — 

g a!TTg?f \\ 
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Tfif f^*rT #1% I 

TtTW TR^ IwmlRf* rafVV TWf S 

[fNf? — 

^?nr— -J 

irer ftuff^TW’ nnTOhwai^^^w I 
HTft qr ^ rf^^f q^ n 

[ftqrr— ^“i«ii«iii4Wf 4(iq — 

if 

5^^: f qq qr^niii^HhpiW i 

(i) B reads <j\f( which destroys the metre. 

(a) f*tgi|| W., an incorrect variant in A. 

f^S^ f%ltlw tnt, a variant in B. Both texts are col 
latcd in our adopted reading. 

(3) wfq a variant in A, wherein the first 

term seems to be incorrect. 

(4) B reads instead of This 

correct ; since it contains two negatives. 

3 
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^a^Tcnir: ^ ^ n 

[zNrT — — ^] 

* TiPirnrs I 

<4ii<<iqcii ^reirf^ T^rra^rl^ n 
[iNrr — wii^rjhiwrpnv— '] 

vim4.4njlyfa4^ ^Tnt fsif^srftr^ i^ 


(1) a variant in A, which is incorrect. 

(2) A reads B reads T^i?iTir% ^Iny:. Both 

the readings are inobrrect. 

(3) A omits nrw- 

(4) A reads ^rr^ftnr, which mars the metre. 

(5) A reads 

^6) A reads which is not accurate. 

(7) B reads fic^rmir, which destroys the metre. 

(8) B reads ^ n u rfipg, which mars the metre. 
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^ITT — ^ 

if^ I 

tff g ^TTT. 

[ft^isT — — ] 

^paiW;5 ^ir^^^irsirT'^ ^ i 

ilt^7 ^k^RPRi ^ « 

g ’Rw^imTTTwnfarm i 
Rii r fi r i^Mif ir WT TOTf^ II* 


(1) B reads «a^ttF»r- 

(2) B reads ^ir»n»rl ^• 

(3) B reads which is incorrect. 

(4) Tnis verse is not found in A. 

(5) A reads 

(6) B reads qaqr. 

(7) A reads 

(8) This verse is found in A only. 




HINDU CHEMISTRY 


:»rnr— ^ 

tgffi q m i mti t wr^w* I 
igmfH wr^ nu^wwwwii ii 
^ [fNrr — fwrw— ] 

i 

iPiflrfH ^nrtror. trt wrSl^ h 
[^NfT — IWTO — ^] 

wit: wwt t IV wifSiH i 

(1) A reads ^Qvirrd. 

(2) < A: reads which is incorrect. 

(3) A reads 7 rs«rirnr» which is incorrect. 

B reads which seems to be incorrect. 

(5) wiwwii: a variant in A. 

(6) A reads Tfir:. 

■ ^ Wl^i a variant in A, which 

inars the metre. B reads wherein wdini: 

is incorrect as well as a defective metre. 

X8) B reads rnim 
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VPIf nHW’ wW IpW ffniraifi^'^ +. f »;- ,:, 

OlNn^ iWPfWlfi^} ■< % •■■.;? 

?T?pcnc<ni TWr i- . 

f^i'5 "t igiw w t Iflik ww # 

[INtt — ^NilhnwfT^} 
vnfn Hwt ^wt Kftv ^ qiK, i 

[IWt— ininr— 1 


(1) WWlf%WW« inir a variant in A, where- 
in the last two words are superfluous and incorrect. 

(2) B reads in|^ tn1ini> which has no sense. 

(3) A reads B reads t|Vi. Both the read- 
ings destroy the metre.: , 

(4) A reads isfwl B reads 

Both the readings are defective. 

(5) iifefhnrft 'f fPrsNh, a variant in A$' B 

reads Tfi^ST ^ wnQfiViii:. Both the readings are in->« 

% 

correct. 

(6) B reads f%if,'whichiis not correct. 
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n ITNiP^I 

ts^CVjT ' jkviMij n 

— 3nw«fT~ — ] 

wS(: ^Qirfw «VrtT««rfw3 ^tot?h i 

TO ^ ^?n[5 H 


tiz«: I 





(i) A reads v^f which is incorrect. 

{2) an incorrect vari- 

ant in B. 

{3) A and B read ^fii, which is grammatically 
incorredt. 

itf' 

(4) A reads «ir«r. B rends ^rtw Both are 
tinintelligible. 

<5) A reads vww Wl arwtw w B reads sjw. 
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[ztWT — ^ ■ — ] 

[yhlTT — ^Hl ^ “ — ^] 

TO 'viiwflM TwfTOT I 

iR:frfOT: h 



iff^TOTT sTvnra^ «7 

(1) is not (ound in B. 

(2) « arafh a variant in B. 

{3) C reads «iW»nr»mTO. 

(4) Of the latter half C has only trf ^ 9 g;. 

(5) C reads which seems 

to be incorrect. Cf. Patala 1 ., in which the following 
verse is given :— » 

wiwrftwRtwiwt TOtwwwhffinmwnft; n 

(6) 2zitsn is the incorrect reading in C. 

Xin the case of ftronwi^ W i. e. collected w — 

mercury, minerals &c. and ^fw*< is favorable ; and 
in the case of wif^WKiV ie. lifted up the earth.} 

(7) This verse and the next are not found in B. 
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<ifii«ut.if.i^ I ^wnpTj ^ffiP^ n^w^prtT I 
tlRwKTtJi^w^nwf ; <w g*!ii4f.1?; K 
[shWT — *^1? ^imrHii Tq f|^^41ll9 — ] 
HWT^ tTOff ^ql »i VI^*l^im I 

iw^irifpi H*it* fii^4tfJf*n.‘:3 n 

?ir«f5iw rmnx^i^, ^tSNr i 

^lti?lfcL^i7 n?fr5 <FWR<nT:'%ii% ^jjbth 

^rer^srtNirrt f^am^ Fsr r 

H^Rwt <<i ¥ ^ g i*wic4 ^ ^enf^ « 

(1) C reads <w*iTq^t|^ «r, which destroys the 
metre. 

(2) C reads which seems to be in- 
correct. ^ 

(3) C reads ftrf^irwt which is in- 

correct 

(4) C has xmvsmmn which is incorrect. 

(5) Chas ^srwrwf^SWntw sirr, which mars the 
metre. 

*' (6) This verse and the next are not found in B. 
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fm ^fni^«i^ «nw*^wi^n 

,i!TOrt smun 1 *^ 

• ■. ‘'VMir(i’'f' ■' ' 

iMj.jM.j-i'fi.j *ii-r .. 

wITWf fW II 

(i) MS. A ends abruptly with the coli^hon, which 
runs thus i—fftf 

fipntww HiWwfumi ; uot:# The author’s account 
of himself is altogether Wanting in it. & has ^‘ifir tgwi- 

wiwfaiiiMi^i wtif?- 
’Wf 4 w: wwis: i ifh ’?hTn«.^wiNqwlfii9imre- 

fwsufwiwipItwg^ftKfiwwt ^ uwi- 

^uifwn^iwi ^4fWSliflswlw:t 

lit! tfl;* H 



Extracts (roin 

MMCHANDESVARIMATA. 

I ?r 

^m: i 

^ «w: i 

ywnflftjiiinfl « \ N 
ntitritiiii? Tnr ijvi4iyii^< i 

^TTlTOpit ^ R ^ I 

TORn t^TRI'R^IRii TfflT I 

RWu'iZTlIT R R « 


(i) The text reads irm^tntf^VT, which is incorrect, 
(a) The text reads which is incorrect. 
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.Cuu: i 

I 

%^?Erfa?r ott t f f[3^ N I 

7i WfT ^7^^ A N ^ I 

inrr^f^HZT w^nK^^i^wr i 
*ftr«nwM<^ ^ g w:it M >0 M 

wniTTO^^rft y<n^ I 

v»w^ ^4 W^= I 

«4m^iWfT«mr ^ i^sr^ «NrT Ben 
^ #TOts4hr i 

^nw: ww %»i fiiH; w^qirt ie.ii 
8 RT < iiT ft^rft g ^ w: ’bNtttwvt: i 
tnft ?nrf?f m5r^ nw: nfm t • « 


(r) The text reads which is not correct. 

( 2 ) The text reads which is not correct. 
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fm .1191^1^ 

‘*\,.Ai. 

_• ^ *s ^ 

’iP w ^rrfWT^ ^rnwTFTf tpt tw i 

^TWlfiT ^%*I i 

m i in utt f^, ^if<Piv|gi ^i 4: ; k n 
ipriiit fi n ag T^ Wm; 1 

-j:.,iw^.;i:\lV:: ^irnwt wrJ g m* « 

. 0 - , • : ■ < 

9Tq «IIWWI w ^ni*iu WmrTtlJIH 1 

iwirl^ iRwSqTT f|rr, v. 11 tH .11 

9<nn’ WtW wI? wR «i«i«ni n: I 

w WT*rrf^ 9rTwl^*i™^v *11 f 1 4! H 

HirRl3||9*^ 1Tf9f9T skMWi4 WflTIf HR I 

11 1'®* 


(i) The text reads vnr^t which is incorrKt. 

(3) Tlie text reads v^, which is not accurate. 
<3) /The text reads ine[ii«r, which is not correct. 
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vi9Tnrff>if: ^WW3 1 ' . v ^ 

to: la : Itoi 

TOp^ »it^ 7^^4ii vfijiawi: t v % 
TO^sNmc#^ i 

TO^t vr t c^ivutiif^^i ^ ^qfatr ?TH I N 

^?pff wfm ?m Iff qftwAi I ^ 

i««<<iir 1*^?% 11$ ITOT ^ n < 

'tiL ULiq irair. toik i 

^l«lil«li^ *1 TOW I 

TORR TOWtromw: i 
TO t»I TOTTOl UTHto II t N 

(i) The text reads m^fn, which has no sense. 

(a) The text reads Inf which is inconect. 

(3) The tort reads ^ «4iR[%nraT,whk^ is inconect. 
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TOwr irwr. i 

^ T <i>r« r <w<i ^ ii ^ n 

Qi; «m«iT ^ I 

^ Ii ^ H 

TTO t{wi WB[f{ I 

«in?f Tjwnje# n « ii 

iPR[’^ iBrwt%^ % f^?i7nF I 

wnc^ I 


^ ^ guT ^ ir^r wi ^smnrraft f%H fii^ h «. ir 
^ramftr ^wT%«i i 

«! ftm lit^ir; w ^ ^ ^ ir 
?e«pi^ iril #sm: i 

« « 


n >a N 

# (?) ?Nrt ii?r^; i 


f# ^ ^tfOTT ^ H 

!e«5[it*iT »i iTT^#t»jT «WT «mrT i 

ffSinit %mlTi ^ifw. %m: util 
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ininc*inw^ i 

'n^riTf: i:%^5^rTVi hw i 

^ ft^rr ^t«w% TTO firm: « » 

mfirifii w r %< t mtr m^rfir rnmiiT: i 

VJT<^ 3^ fiif^ : II » 

wsd^ ^ mrnant ^tfm?f mr i 

T g*iR4« : ii ta n 

^^mgyrmf >m?t t# ffw g utm m « 

wTO%lt ^ ^ ar^ro: i 

a|*it 3TT4ZV R t ^ n 

’jh*i««nnn- ♦^w ^ Tfirt^: ^rrJ firfir: i 
twimra# WRA r ^'O r 

riri<i 4^^ RjRpf W»CJ 

mim m: r a 
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f^rar aiwi^ ^r » <<: i 

7m fiT^ ^9iT^ ^nni( I. w 

’8wnj; ^hnmn^-^gjvTThv nnr n x* • 
vrirr 

n^tww 71 iurt wff, 1 

TfiUPTRUTT^e^lw ^WE H • 

. 7a5n < <<fi ff 7 f ^RTTt <ifH^*ri f%7!W 5r> I 

4inq | ^lfw WT^ WW « N 

wnmr: i 

7|trt fN Mm mhI ^ Rv $ 

^IT%M MT * 

Mn:^in««v4 MT# TiMV^ TpinlMit i 

« M» 

^MMtMMmM Mm MTim MM 

Mn^ ^ MR^ M1M ^NMt S » 
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HUT I (?) 

m ii rq g n W HTTRf h rc « 

WHH Tnr WHrTiTT^HTHH I 

m ^ B R£. M 

^TT HTTT HTH ^hW. I 

HTftn HTfcr a n ?^ ^qfq m u 

HW ftvraHTHH li ^ ? U 
HTT:H TTTtH HH H«Tl>STr iRIT I 

H? HHT H qfHTlT«nn[ M^RB 

icfn uzh: i 

HHTHi ^hTHHTTflT WW qilTHW^ n Ro » 
WHnWH Hin%H I 

HH^HTfwnfvt B R? B 
^ H?e% MT^H fH I 

'«rihi HHHT^ HTq^ HHWfhw: B RR « 
-(WTHHTHr) WWW ^ I 

fWT HTI^ g HTtWW: B R^ Jt 
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IN ^ i 

« R«, II 

^a^wrlRir nA ’BrmhwT; i 

1 ^. tw ITT ?raT T^: n » 
inifW ^ f?iWTOw ii:^ I 

tferat ifn n Mft 

■ . ,». ...^ .-*s^ jf*-_ — ^ .. ..-» 

^TOwWInCTn Tf 'fsra; I 

nnpii ^rar ^ra<i ^f?i: » ?;'Q !► 

HTf^wr in»: «it nr i 

rCwKT^ ^ fTTSltw 5 « ^1? * 
iwwT f%irtf w: i 

’’f wiTRi hut « ^£. II 

U^'tLituL^R I 

Tnnws »5 *wiu uuwHtiu utw[ « ^ • it 

^^HPTOT^t rWT U!lw![ Un^TRWR: I 

^pi^ UTU W! * * # # * 

. ‘f, 

^:, TOTj If. 



% Extracts from 

RASENDRACHUD4MANI 

Wmsirtw: I 
^ ^ , 

^ ^ ^ >in7t TTm ^ifKrfv a 

i?f ^ t 

^ Wf iRTT^ ^nifir ^ I 

fl%^n^nij 7R[ I 

^3 g 


(i) The text reads But tctixTCgin reads 
which seems to be correct, 

(a) The text reads «« which is;4Bconect. 
( 3 ) ■ 0*6 text reads whidi has no sense. 
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zpi I 

9 

n 

yr^ffa: <ja^ff t «»nq^ T Wi ^ i 
?iiT?nf ii?n^ » 

*rnT WT5^[W i 

^ ?R[ ^gjiiinffl I 

TW f% «r ^N?r: i 

wr ii 


(1) The text has fntflft, which is incorrect. We 
have adopted the |ext of 

(2) The text reads which seems 

to be erroneous- 

(3) • The text has snuntuf’W which is gram- 

matically incorrect. 

(4) The text reads which is incorrect. 

(5) The text reads \m sfhiqii;, which is senseless. 
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¥ TO?? iCTOi?* I 


TO? I 



^ TOT?T<irr??^ II 

to^hritoN ?n^ ^ i 

v^«rftr#f ^nRT^tn h 
^t^rtroro TOR TOi3§ I 

?t?t: TTOW ^ I 

frcf TOT TI IJTO isSr^TTO II 

HIT TT^IT^ ^rrf^%?l KiTiqiii I 


(i; The text has 

(2) irwviwiw is the reading in 

(3) The text reads f^t>inT*TnW|, which has no 
clear sense. 

(4) The text reads ^v<ti which is unintelligible. 
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™ir irorn^ iroiiimm « 
^npar wjjinrt fiwnr ^ 1 
Tflrwf«:* ^wnjiTOrTwrt ^ ^ n 

7(^ ^»nt wfy, HW4 T 9 tohh: I 

^1%?^ H<iki4^mini 4V4 |'i^4i II 

^srnr fip HqjTO H^mr ^ i 
i3RrTf^r%H » 

ftffTOirfim iromr i 

^-R^T ^ II 

xitm^ ^?§H3?Tts^ «T ^ira^ I 

n 

vNrfq 3wr:*’slhr ^s&q^x ^ • 

.UWJtjM i^ti'i:’! gfeiit f% I 

^rr# ijun^^qn: n 


(i) The text reads which is incorrect, 

(a) The text reads ftfitWirfw:, which has no sense. 
{3) The text reads TtWl, which is incorrect. 
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f .-ty- 1. ^ 

irS^f - 

’IHWfsriPlf^.’ xr^pnrtw fi3 isi: I 


f%|ff^f5f?r:5 ^ ^ igr^ i 


(t) The text reads which is inco.Tect. 

(?) The text reads iri^, which is not accurate* 
3) The text has wqfii, which is not accuratei 

t ' 

(4) The text reads which is not correct. 

(5) But reads firtfirfiiffifat;. 

<<S) But rea& wKeic. 
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fir nfbJtPSNU ii 




¥ 

ftjsarrtt finr^sl^ ^ 

HWT?eT^er ftrfiilfiHmm i 

sow HijwmrfW 

^ttrmk^irr^iSr^^Nt l?r: n 


’im TRwtsvsiHi: 


^m: I 



Sictracis from 

RASAPRAKASASUDHAKARA. 

% V- 

ff iraTFaif 

?r^ I 

OTftwra ^;q ^n r fi i a t i T; 

^li^T^tPRTCTlfltW : I 

^ «r%n ^ 

^q^qil - :^R%*T fqfafa ?t> [ I 
^^?wT?pniwr ^ ijfJrqjl 
T# Tnr 5 1 

*'■ 

fR<Xf4||4444{iri^qq%<1| I 
If t<ii'lirLii:7'4<i4iK<ii 
^fVtfVcKKWTi^ M^W I 
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i 




Mwfir ^ » 

fawr ^rrfSii^- 
^rftnrt war « ^'~ 
tfir i 

®S. 

’ 8 <aMT 

d» i ft a T»w a r r . i 
^rafwroipH ^ tlf^tarr- 
’Biifww war i 


lar^sfa f% 

lift ^n5II*rt<8lt*Wt II 

# 
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if^iT ftrf^n fiir^rwwrf^lwiHt n 

■■- - -* » - -^ 

K9W ’WT WTf «««s«!K4|i I 

*mm#V nfin ^ n 

f%mr I 

#Kr i 

UT?rat %?iT ^wfSir f% H 

f^ift vtm: TO^w-^T.’ I 

w: ^w; i ra ir ^^nf^ n 


(i) The text reads »rft which appears 

to lx; incorrect. 

(a) The text reads w, which .seems to be ittcorrect 
(3) The ’'second hemistich is wanting in the text. 
'VV^ have adopted the reading of 
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^rniTwSN ^irf^ ti 

?pr ^pwlt ^ »t iam: n 

?ETft?r: irwRr i 

^JT^rt f*nT^sr7r:- ii 

JTTII 7W ^ I 

?[T%r ^Tf%?r+ i3 ^T h 

^niT tf%?f npi wif^ I 

f^ ?TTi3f* ^r^TW ^ II 


(1) 'riie text reads TlfsiUI, which is not ac- 
curate. 

(2) The text reads f<riTf^, which is incorrect. 

(3) The text has only which mars the metre. 

(4) wftH wfipl is the reading of the text, which- 
is evidently an error. 
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^?irm4reir ^ h 

f5T?E«r iit<rfiiarr ^ « 

TrvR^ ^fTPSTT 1km i 

^ ¥«srT wm M 

>iWimi<4l«5<l?EPE^ ?I«rT SfT^af WUTT I 

Trm tm^^r «i ?hT^: n 

inmrtnr <ii T ^4g?i frf?r i 

f%fsT:^r^ ^Rfip^C?) n 

^^rrm ^fslkm^ wttt i 

m %f q m iItiw ^ I) Ik ^ n 


(1) The text reads ^f?WT, which seems to be in- 
correct, 

(2) TTO[^reP»il says ww. Sec Chap. II. Verse 16 1. 

(3) The text reads nfinVT, which is incorrect. 
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; igflraT t 

^^miT t 

iiw ixi4Vf ^jftrarT ^ w<'^i u ■ 
^irernTT 1?^? wrwif t:^ i 

ir^ ^ « 

: m ^ ^ ar a r ic^ t i 

f^wr wfw ?r » 

VT^XPil^ 4K<1I VIHT wQ^TH I 

?Pl^ wrg^HfTO ^ituira?! i 

5*Tf*f I 

HJRIT I I 

w*nN ^ « 

^>tnT n ^ gr ^K g g i^ul r : i 

'sff 

^ w^rra^tm: n 

4<¥ T g g f« Tg ^ n 

Tfir s 


(t) i ^ wiq n <i says SRS^ 9j%«r. 
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WWW. ''f 

^IWfT IL^iuiL ^rew Ht H I 

»nlirir:^||wraiii fi^~ i^» 11 

«iwi%n w«wc litw awiSJEt iitu 8 

’sirI fere# I 

wifqwrerft ^ HTO* wereifw: « 

e(C#inTre #% W « 

ifH rnniiiE: i 

wTwpff^irew ^ ^^i?rc^r®ir*j* i 
9i|zret 5^ fw*in diLni^tL jjfwprn 8 
tfiffr^jzgg; t 

(1) ww^sw *e«& ftfiwiftr. 

(n) reads i|^. . 

<3> The text rwds WTOffSiTW:, 

iffhidi seems to be incorrect 

(4) The text reads sir V%ragW«, whidi mars the 
metre. 
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*it^^«iTti4 TfwwJwrwn^ i 


4 i ifi;<i i f r wmS ! g T if^ “ 1^ 

Tfn h 

g nf^ ?s*r g I 



Tf?r H 

^fif ir^f[ ’raw^r: i 

YfH IT'^^iqy. N 

iijfirart ^ vrsi;^rT^; i 

gq ft gTW ?TH ^3jfnfW[ II 

TfH iij^sinijz; H 


(i) The text reads which is incorrect. 
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TTww^rr^ ^T^gg?e«5jw a 


«iq^T;Z: It 


9 



^imts«qnr: \ 


^«rT<T: ^fira^iTfiT wjfrt irc^ i 

71^ Wgqrrftr tot m ^ r 
fTToi Tnni fr » i l ^ ^m( 1 
TTOwHwtfw’v TT^^ffiRnninjr 11 

TOJTs^’U I ^gf^'TT^RTnBran^ i 

TfST %V^ grt <TT«T 7 TT< TT g|T < l i^<t flT H 

g Ti^rasfft WRRT ^mr tIrri: r 
^^WTT i^WT ^[?ft ^r^RrmR irffir: 1 
If if ?[% tiw>w*r^ I 

^a^RSTT ^ TtOtot vlflfHSR ITTORT K 
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wra?T Tw^ fw isi n 

Tf?r fufi l HH 

^<rt»^(*iT)T%5Kr I 

?ny» u mi l wfiH ? « 

*^?mTOsfw3 ^srrfi: tr^ g r ^ iTT ir t « 
tm^rar^fnirr ^ ^nturm i 
t%5w ^ ^t^r i 

zmwtfiTm iswT M«i?irrS% ti 

« 

snraTT«?i«T ^i% \ 

* - - -^- - ^ Crs.^ _ ^ 

^RWT^rni ^fTTPi wt?rnn5*irTOi: « 

^ ^ ^ ^ - *v ■ . *s. ^ 

T4Kqi qnqfm qWRPIrtr I 
fq*ITf*l ^tsn*ft qjEdl^qqflTl^r H 

(i> The text reads which ^"Wrorrect. 

(a) qfia [qqifq] is gramniaticaliy incorrect. 
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wHfsr tiitfTPf imnrt i 

?RrT m WTVTV W » 

■fir^RTT mfifi ^af IRTTQI^: ^ |. 

aiTim^ inmi^ i( 

I , 

arwftTtdiut.^ « 

ioSw?^ H^ar ^ 

^awftrerr?^^ i 

^ f^fw ¥RR[ ^Tt% I 

’ftftr imrft n 

aRN«i^ ^ fTft*iratlWl[ I 

WTfiffrftT ir^^rr^ h 

H^rarw ^rfhwf '^% 1 

aiT^ airrof Iq^K^ B 
vfinft afpr s 



Sj^tracts from 

RASACHINTAMANI. 

& 

II '3^ 11* 

wf^^izit TT^rftci ^IBilfSSf^^^ I 
1^TO mfdgll % WIT ^7mt aT%?T H 'S'S II 
« 4!: «t *iS! « «* 

• TfH r 

tt^stt^t: ^?rPt ^ gjeraf i 

i^WT»r tiriS warifirar' i 
amnrafiT? n u 

(1) ^ifq »^^Wirr ^»r:ftiwr is the correct reading, as 
stated in the margin of the text. 

(2) viair ^fq ?iriw: iruiiiRTT: is the correct 

re«ading as stated in the margin of the text. 
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^ wfTS9T ^rmr w»r hwth h u 

?T»r fif:^rT^fT»: i 

^ s?‘ !iT « 8o II 

^ TTf?' ¥3 Orw ^?misr u 

Tfir T^iinErmT?r»r i 

^ TTrnw irrl^ ii «? n 

wit msnr^^nnfbf i 

TRt ^r2lft ^t^af ?ni It 88 N 

Tf^ ^iT?air?r^arf?Rf^ ?:^f^f?Tm»ft 

€t^8f iW f I 

«tbr^i:mfrT to^r h ? « 

?R mKm i 

^)irfT^sr?T?T^mn^Tfwrmfipr.ii n 
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f%ST7WT^f^?f ?Trt n H 





% wh t » i w4 mt ?TOT ?mBr 

fk^ ^ ? ii 




fNr ?rT^ tr^rrftr n « , 

ggi ^w »str% » i fi w T f^ ^ I 
Hif^ ^TpcRiT n ? ? ^ ip 

Tfw 11 


TT^iwTift w»i^ I 

%efHT«T ^ Sr ^ I 

iNmTir < ot h 

tmkn WTTt iN WciTO I 
iNrraRiM iranriq ii no n» 

tpr Tfrt ti^i'^i'^*<*<ixi5r y 

irf?r fl i Omiii* » 
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WTB^firfM ^(xn wei mmm « 

^prarai^TOTWif tt 
litTo; «rfN ^ i 

ni% «rarT ^ r « WT i^ «i*f ^ h « 
^?^ mx 'swto i 
m^^x^ it « '»« tt 

3»iw ^*. Tranrm ^ 7t fr. i 

^ ^ ^ II '©«; « 

TO <iM<TO ?fft tRTiirw: N '©£. H 

^ ^ t RTOMIdil II 



Extracts from 

RASAKALPA. 

^55am?rT»fwnTfj T^a mw i ^ nr : 
ift^: I 

fni iRSTT Twr i 

» ? II 

H m II 

?^:3 I 

^7f: II 8o 

j " 

(1) The text reads aftrfir, which is grammatically 
incorrect. 

(2) The readitjg in the text is fturr^. which is 
incorrect. 

(3) The text reads which is incorrect. 

(4) The text reads which is not correct. 
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Tfff ?^ra%?n#«fw 

iunrtiTO: I 

^^iSTTaK^nf^*^^ wtTf:- i 

^arfw «ftin: «<« 

frorrar^i^ i 

KWSS ^ Tir^STT^ H 

(iT^TOT:) 

(1) The text reads WTift:, which is grammatically 
incorrect. 

(2) is the reading of the text, which seems 
to be incorrect. 

(3) The text reads K^itiWI«3r%*II, which is pal- 
pably an error. 
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m 5nin*«nir ^ ^ ^ n 

(^:) 

tFsirt m^rarfsrt i 

wrrftRfT^ N 

fkffmt u 

iurr ^ fiRTT w ^ II 

ifinmcT wreW ftrfN u 
ggiT^irT l ^ ?t w 

Ww*. » 

s 

(1) The text reads qztsiffv, which seems to be 
incorrect. 

(2) ‘ ^’itiihwi'nn is the reading of the text, which 
is ihconect. 

(3) The text reads erwNfwftwl WK, which is it»- 
coriecti as it is mentioned heuter in the next line. 
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^9TIT*iHf 



tm T(t^ T^nftiaR^inirftj i 

fnfri' ijwi^Rinnfen^ n 
ir?i W5? ^n% i 

?rer ^hr^: ^ wifn ^ai?[ « 

-- -'#■ — 

(1) The text reads Wf«i^*[, which is an error of 
the st'ribe. 

(2) The text reads ^wr^iT:, which is incorrect. 

(3) The text reads wii«Pf«. which seems to be 
incorrect. 

(4) ufw:, as giwn in the text, is grammatically in- 


correct. 
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ft? I 

^rsmft ?ft ftftftTTi^ II 

?:^^5hRWR:: n 

Tft 5iiR5lift«!i<m«tu: I 

TT^TTfim: fi T 4tf< ?T: n 

ft^ft^Tsro: h 

^raftr Tm^f nsft??^ i 

di r ^MCMM r^ ii ? ii 

iTwftwBrw ft^^rai^ II 

(1) The text reads %»Tint«Dt. which is ni)t correct. 

(2) The text reads w, which appears to be an error. 

( 3) The text reads «TOjfV^nT^jT, wnich is incorrect. 

(4) The text reads n% which is senseless. 
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TTHTctf minit fi f falififl ; i 

?ni fi nq^ q[ r 

^rrl: ^ h 

®\ 

^ htot^ uTifir wn([ h 
HW ?I trfJTff a i l^<ll^ Taq m H 

uswwTf 5^; I 

?I^’5 ?3 ^THTT ^ ^tftrarRJ H 

(i) is the reading of the text, which- 

appears to be incorrect. 

{z) The text is evidently incorrect. 

(3) ^f^?irTnT is the reading of the text, 

which has no meaning at all. 

(4) The text reads which is grammatically 

incorrect. 

(5) is the reading of the text, which- 
seems to l>e incorrect. 
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’ 3 W II 

m?uiL; WRT^tamf js^i I 

^ f^iinw ii«^Tin^3 II 

7T?T wm ai| q ^ g |y fti nfiw^ I 

TOT Tr^qftqrr: trwx TOirat « 

xTgT^^grTfinf^: i 
TO trro#^ fTOTsr ^ w% h 

• ^ - • • ^ f ^ . . 

tninTTO Tgror qr Tgqr ?rr? i 
5! >irT?r«^ TO ^ il 


*^ffr TOTf?f?Tt ing% I 

’grTO'jwl^ g fr^^TT: tt 

( 1 ) nan w«*» <mra is the reading of the text, which 
is incorrect. 

(z) The text reads 

(3) . T*'® t®** 'I®*® tftwl, which is grammatically 
'iocorrMt. 

(4) The text reads «h;%irrfiiVT, which is not correct. 
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H?R| ^ r 

^ «hrwt ^qiirnn- I 



: wnr.‘ 


y 


Extracts from 


RASARAJALAKSHMI. 



T^iTT^rer^T: 


inr^:- 


(i) «WH ^Wf is the reading of the text, which is 


not correct. 
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mg ^Rgi x »* 

irWT^fmfnr: i 



i 

miff gg?Tg[^wtirEmr 



iww: mrnr; i 


II n * « 
^wm\ I 
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I 




^swrw, i # 


• I'oll. I — 43. Linn. lo. Rasarajalnkshints, de medica- 
iniintis nietallonim et fosstliuin ope conficicndis liber, a 
Kimn-^vara (bliaHi.), Vislmus filio, compositus. Incipit : 

etc. 

II ^ !| ( 1 . sphurad Rasrfai- 

bhijidhi Knbluragarbhat I ari-Vishnudevi (o devj) labhate 
prawiinat arl V'ish^uvatsid Kasartfjalukshmim H 2 II Dfish- 
tvemim Rasasigaram, Sivakritaip ari-KarkachanJ®?'’®''** 
r.intraiii, Sntamahodadbim, Kasasudb^inbhodhiin, libat ani* 
luaiam, Vya'li[m], Suarutasdtram, Isabridayain, Svach- 
clnindasaktyigama m, ari-Ddmodara \’itstldeva-bhagavad- 
govinda-Nttgdrjundn II 311 tll»rtsisd 

gum 1 *rrrt»j 5 <i ^lf*T II «i II 

iT^nwri; w i 

II n H 

’W* (tutthaka»n) aftlT I 

(o vaikrdntakam) ZW 'T Il<l| 

ara* fafaaiaKnftan: 1 ^ . 

n « n 

Aufrecht’s "Catalogus," p. 321, No. 761. 


6 
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Colophon at the end of the Rasar^jalakshmi 

Sgr ^€ T? :^i T ^C ti t 


Extracts from 

MSANAKSHATRAMALIKA. 

« 

ewnt #eT: i 

i *■ 

. . ^PlUnWraWif HPim I 

^iTOTO^Wiqq m»lt 

i 
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(in^« 

#t^8« 

?wr ^f€f mft w«wr 1 

vs : n « 

f%^?sT%*r ^ M«r?T: ^rfvinm; i 

Tfir rm ««- 

w 5 HMf^*jqMfwnrT fwnrf im 1 

wm K^nrowf^faFT'ii 11 

* - 

ff?t cLk 2 i'.«u«^i <mTHT N 

^ Usi'® ^»Tfit«r TO V. ^ I 

• ITie W meiitioned in the 

^nf^VI distinct from that, which is stated in the 

Neither has it any analogy with wh^t is 
•described in the 



Extracts from 


RASARATNAKARA. 

wcircct^ 
Hwr; i 

tTO ^ ftfirafTOnT]r% ii 
smfepit ffTna^sr irtw sr^n^ipr ?r[ I' 

^inir^srT% ^ i 

I^Rrnit ii 

iTf fir: f%i: 

7rw[ ^ irfl:si«r ^rr^^jjff n 
flirfvwT# fmr ’rrf^ wmfif ^ ^ r 

(i) is the read'ng in the Sanskrit college 

MS. 
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8TT?ngf?if: ^ i 

?R 7nn% ^ ??0rrair h 
^ Tratfr ^ ?rwTf?rait w am: ii 

^nrar i 

irarftfw^ifrs^^TT ii 

Traii lq ^ST I 

irawtu^sr: i 

^ ar^srr ^ ?ratf^ i 
^<jg*rTfia«TT ?mt ar^%5t i 
rT^ fqaimt^niirit ^rrir ii 

?r^41ii55i I 

wmai mfkn h 

i 

^a[T?r: i 
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^nunnwJURI k^*# v v «iiip*!i ii 

w*6r%«t i 

?s^* 11 

^ w 3^ tn^fw^r: wk i 

^ Hjf^dl ttn^T WfH H 


SNii’QcIs from 

DHATURATNAMAU. 

s 

vrr^i — 

Tfwm f^?T^ nfiiJ I 

HT?3^ ^fcrRTHHwfwnr wttwi « { ir 
irw^r^rttror^ % ftwsr: f 

f r i^^^i^ii<;i»>»q m imr » ^ u 
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^ irwifcr i 

^ HUT m«i ^ Him# I 

u uut# ?mwf fuut jut » 
UuuiTTWur UH u«^ ^ uujurt i 
uuuTguuTgut uu^ mvi ^ « « « 

UU ^ BW Tr^ I 

f^«r uw’ uuruTU uriN utu^ i 
uu mX 3 h: uith 'Twouttu urT?tT( h n 
fatufufMu?a^UTf«; utu^ wi[ u«nir i 
UTU* hut utu^ n ^ n 
^tuitt^uIt^ fu u uut?t I 

UTUTUT U«IU5U* HTtJTUrfu Utu%q[ « 'S # 
UflffU^ fuf^«u I 

fU^?UU3t HU q ^ lU % <^ ai f g >UU T ^ tt t: II 

UHTfu: — 

ilut u^¥»i wi 4 t 

Hrqut cu uTUT u Hur tut » t'»4 » 



88 


HINDU CHEMISTRY 


TWJTrar WHT ?rat Wit i ftrira I n^'S'Oii 

^ngiawranit wr: ii 


The rollo’.viiig is taken fnnn Aufreoht’s “Cala- 
logu’.'’-No. 760. 

Inoipit ;-ipir«r TTflff* 

«?ii >2jT5ifH f^pm: I 

lit TOiTim m II ^ ^ 

^ HIT ?rrBt int ii ii T ii i ni 
TTtm’ Tnrri iT^nr fsmr ii ii int 

^ Ttnr 1 I wngtnngfit 

ITTTi 8 II i:ii^ WHli l 1T*T- 

^ ^ ^ lit mri ^- 

trirfi irn:i?tK» fisfifiit^eraTfir; itiiti 
OT1[ W’ HT 

K ^ H int mii i 
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I #5iif‘ fi Kq gr rfi i %qt?t 

.« s M siar* %ti%^«rer«f%qrt i 

%3i naT \z u ^ n 

Li rtn« libo.'Ii distil ha liaeo loguntur ; 
W3r[^]*rnTT2r Ri.‘«isiildliAiitasig\rat 1 

Tnjjfri T^PRT^iT ^ wm n I « 

iT?T^ wrjRiT ^ i 

T^rirrar f% wm %<rt f%?rni I ii ^ m 

Jutva (iiirjarakhiiudas cha, Devadatto 

lii dliarmavit 1 

Haror iiania')lii('hiuiasya ^< 1 ^^ fwpqr: 11^ n 

'JTT^fqWsT irm Tsi^ wrf^qfT ii » * 
Tfn ii 



Extracts from 


RftSAPRADIPA. 

irmr. i 

A — MS. from Alahabad, 
B— MS. from Benares, 

i 

W«if ii 

^ N 

^HTT T?r«nir ^ i 

WI 1Wra%lf^ TORfSTR^PEf: II 


(1) A reads asifewi. B reads ^fzvi. 

(2) B reads lA^, which is not correct. 

(3) B;|reads f<T«f«T^)T:t which is not correct. 

(4) >s *be reading in B. 
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ar q g fg iT if t ^ i 


firitWHt *rfwft*inr i 

^ircrf«irT« ^ft^f f^jin- mfm ftr ii 


itfkM ^rtRiT ^ ivi% URT i 

jcirnr ^ ii 

^^ 3 *iT fw^fwts i 

^ irm: ^ w f??3reiw(7 g 

(i) f5 reads gig. 

(s) A reads 

( 3 ) A reads fgfg;ftro. 

(4) A reads gg^wgf. B reads ssggwpgt. 

(5) B reads finifnwft, which isj incorrect. 

(6) B reads which is incorrect. 

( 7 ) an incorrect variant in B. 
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iri?TT i 

fTOT^nf^RTimr n » 

(i) TO^:. 

• The following is taken from ofTri- 

maUabhatta, printed in Bombay in the Sakii year iSio. 

af ^s»pa0wr#r 

ti«fif*r tf^ i 

’uifftiffinit gwflgtjr*rm ii <» n 
^wfitflsri»TT 

I 

?[w 

K€t*rer II n n 

«q5i q'jurrm ii n 
wS»^ 

*rfT‘ qqqnr^qq^qmq 

?i»l «nr<lw qf\«w fwi n n 
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Sflt fqrWT^ ^ qtlft f%?T: I 

irarart«r- mr^t^raiTTfw i 

^iftr xmim firai ii 

?i sHH^Urq^rr jrfqe' 
ft-;ainnT«i^T -n I 
JirtJiiHw iiv^!i ^ 

^r?n?rtah»[ II 4 » II 
if<ff 

«3wi»n5' I 

iTW*r »i^»T ww: II II 

f*r^Twnii ^urari 

v«sT»ra»rm*i: wm ii 

sfiar^?iftr*m!si??mrajiwqfflii?: i 
^qr?riT^si"nfniiptin9f?:: 

jf vx^xw, ii n 
ifh I 

(2) B reads ^?r. 


(i) B reads 5>nnT- 
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^?t: wT?t ^aetpirtsar irf : 
IRQ^^rzit: g*4nmm« : h 

f q p ci p w^<nf^^ » R 
ifaWBjiN^ fVfT Spl H 

f^Tir«*nf^^srw h 


(i) B reads fqpririRf'rnifw^. 

4 

(jz) B reads 



Sltlrocls from 

DHATOKRIYA or 
DRATUMAIUARI. 

»ij s i t m % Higfiirai ^tgjnaft ^ i# 


inpT^ I 

iJtw: i 

f*TOTR2r: « ^ » 

* The Ulwar MS. (A) reads oti|filor, a part of the 
Kudraya'mala ; but the Benares MS. (B) reads snqirirA, 
a pa*t of the same. The two MSS. are exactly the same 
in subject matter, differing only in name. 

(i) A reads wopiinr, which is grammatically in* 
correct. 

(a) A reads witTO s'wfil. which is grossly incorrect. 

(3) ITie sense here is not clear. 
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TTW% firff rmrlt ^ i 


qr«*r?rT to* i 

^ITOi;= ^^* TO ^ ^ cff[3 u^ir 

TOng?lf^*f ^ TOJRTTWJ I 

^ TO IWT TO TO«n[ u K tt 

TOirifts ’JT’tt to i 

II II 

TOfl f^TO I 

ir«i 1%?rT*WT^ TO^: fwm: ii o n 


s 

(1) A reads 'HiflJt, which seeins to be incorrect. 

(2) A has which appears to be incorrect. 

(3) ’in^tT a variant in iV, which is not 

correct. 

(4) A reads erroneously 

(5) A reads ^trtinT, which is grammatically incorrect. 
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I 

iftigT ^ ^liNrT %i K I 

ftrarofN iFtt* 

^W9|iTO5nrt^ ^rn*r?f ^ ^RTTfir h 

Mia^^eii^ I 

^ ^^7 ^JT ^ mwvi{ I 

^rmra^ fir«if?T m » « 

(i) ’(T'lin W5 firefir, a variant in A, which treats the 
word mrf in the masculine ns well as in the feminine 
genders. 

(z) A reads fir<^, which is not correct. 

(3) an incorrect variant in A. 

(4) A reads 9 ^ 1 , which is grammatically incorrect. 
^5) A reads «n:fH which is incorrect. 

(6) qronfirre is the incorrc<'t reading in A. 

(7) A and B read antfli which is grammatically in* 
correct. 

(8) intn is the reading in A and B, which is not 
correct. 

(9) is the incorrect reading in A and B. 

7 
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^ TwrwTftf tjTN »TniTfir«rftif?m • 
^WTT qrf q«trf^ « «- 

^wt -wmt^TfrwTT ^ ii 

iT«WT ^ i 

ifT^rniTT f% ^Wnrr ii 

fw Utm ^?n iwttw i 

»rrftwg; nan^jJi u t9 ii 


(1) A and B read ain. 

(2) 5W<WW»i is the correct reading, aw war is 
grammatically incorrect. 

(3) A and B have Tir^waiw^:, which mars the 
metre. 

(4) A reads TSl!l%a, which Ls not correct. 

(5) W *8 'ised he:e in the feminine gender both by 
A and B. 

^ (6) Vide verse 20. 
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^TRTT ST^Jl W^ITT * H « 

4tir%3 uTO wtwT j 

vHw ^ ^ is4ll II II 

^«rr fkm imn* i 

€Nr% ^TRf HTT TOSPKTWn^ II 

TO% liHHT ^5 ^^5 ^ , 

m^w. TO ^ ^ w«T 


(i) Both A and B read which is gramtnati* 
cally incorrect. 

(3) is the reading in A and B, which mars 
tlie metre. 

(3) A and B reads 4lvt» 

(4) A reads wnsfi which is incorrect. 

(5) A and B read anH, which is incorrect- 

(6) A reads ^w4t. B reads amifl. Bodi the read* 
ings seem to be incorrect* 
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^wrr ijmw wit' h ^£. k 

WT winft ^stt: imr.^ ^rnifr i 

Tw«ii«cw«ri7r ^nwi MR®# 

wflHNnir^ ^turr m’irfligg-jiftw i 

?rT^ ^T?Sl fgSTT TTOT H R? n 

irm^g^WlgwT u ii 


(1) arn^ wfir ifirm;, a variant in A. an% 
TQ^c, an incorrect variant in R. 

(2) A and B read WK, which is grammatically 
incorrect. ' 

(3) A reads B reads Both 

seem to be incorrect. (Vide verse 14.) 

(4) B reads mwTRW, which is unintelligible. 

(5) A reads stm. 

(6) Both A and B read which destroys the 


metre. 
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^ 2IT* ^wrra; 

^B«l^fq>4ini«T4 11^811 

’MT^revJiiii ««:(?) I 

fwi^i h « 

^<«l<iTl!*iw''i7 flT^ I 

^nirar wra?l 

(1) A and B want ^wf;, thus rendering the foot 
incomplete. 

(2) A and B read l|, which is not currecti 

(3) is the variant in A and B. 

(4) A and B read fimttVTi which is grammatically 
incorrect. 

(5) A has an incomplete foot 9<lfHnr B also has j 

(6) A reads iw. B reads nw. Both 
of them seem to be incorrect. 
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^iT^prmn^ « n 

fkratfvT<5’^^HnrTn['^ ^Kn^^^wpi: i 

^NmrfurT « 


^ira% h( h ^£. n 

0 

R iq qqftfi T m % fwt i 

< 8 wr fi f ^^< i i 5M wm tirar ot?ii n k 


(i) A reads qvnrm* B reads ^rar^i- Both are 
‘Unintelligible. ^ 

'.,,(2) Both A and B read ^giiti, which mars the metre. 
is) ^ a variant in A and B, which 

is grammatically incorrect. 

(4) A and B read only w«m, which is incorrect.'- .■ , 
. ,’(1(8) -Both. A and .B read virvr;, which . seems to 
be incorrect. ,•• • 

<«) B reads iRif SNt. 
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TOiTt i 

jftaw Hit# im u I 
tiTW 5ni^ ^ «rTt<^ ?raT.i 
irTt^i %ii»f n 

1 WH I 

^<*i?it ^ ^xwTTpirft fwiT II * 

^ Jijivi(44 >iig9T^iPi ^r?w*[ I 

tyf y ^8 11 

^irnr Tni(?)^^ ^ wr mt i 

^nit 15^541^ VL« 


(1) $r^;re is the incorrect leading in A and B. 

(2) A reads ^ir„ which is senseless. 

(3) 7 (iMt 9 Xit«if<r, an incorrect variant iii A and B. 

(4) Both A and B want this word, which may be 
supposed to be or ^ here. 

(5) »<»l ^ 8, a variant in A. 



104 


HINDU CHEMISTRY 


Iran ^ ^ar i 

w ^ iraiar jm i 

t»i fawTawT^ni ^rraf? ingwjfsiRrr m ir 
iiai% >?T?i*innf*f ^sTsJairn?!!*^ i 

^raRTiftr ^ t 

^ w aSH I 

tilt* fq ii int ^ yAi wf«it«iwr n «® ii 

ft«t ^Nnft^nrt wnt B hk » 

(1) Both A and B read which has no sense. 

(2) A reads wit- 

(3) «»r is generally used. 

(4} is the correct term. ■ 
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^ ?mT ^«r w I 

mxm hut « m 

^HHTT HTTH HHT HTHT g ff^TIH t I 

WlfW €tfgrgi « 88 » 

fiwff I 

^H gshg i T. ^ H 8K 8 


(t) 'fhc first term in the previous verse is only 4)f*r. 
But here it is ^^ir^sr. Hence there is no repetition. 

(2) ^mr*r firfinn*[ *niirn. an incorrect variant in A 
and B. 

(3) ^ is the reading in A and 6^ 
which has no clear sense. 

(4) A and B read ^tratraisN, which is incorrect.. 

(5) A reads iHlAnrT which leaves out 
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TfM ^ upww ^ #«nsR^ 1 

Itfaw #a^« 

HTR Ufir »fprer \ 

^ *w*i3 ^ M T ?u ir n n «« n 

f%ir wntxr iirrew^’n^n i 
'?iw^r+ ^ fiww i i iw ui^ n ««: ii 

^mcnw «nn$t anr ict n i 

T^*imTT»T Vinfir ftftvnfif ^ II8£.H 

airasi trwH q»r;Tg ^ » [ i 

wtBpacm trlta^ ’ifteiif vtn# ^ n ^ ®ii 


(1) A has niwif^ B has uni^Pr Both 
the readings are grammatically incorrect. 

(2) ^ is dropped in A and B. 

{5) The sense of seems to- be 

A reads which is incorrect. 

(4) A reads - 

(5) , . A and B read 
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Itiroir ^iwwn^ i 

lOTfr’ ' mKmR cr *l y4if 1 

'•j 

TTO^rnEw wi f%fwf 5 ^rrq^ * 'KK 

^^ITOf^C «r# TWTTfW^ I 

TfN N R 


(1) the rending In A and B, is not gram-* 

■matically anrect. . .'. i . . 

(2) im is the rsadinc in. A and -B, which is In- 
correct. , ,. , 

(3) Both A and B read iriaarw^ which 

is grammatically incorrect. 

{4) *TTO«nian^ inin^, an incorrect variant in A. 
and B. 

(5) A reads ifR fttfil., B reads pit Both 

.are incorrect. 

(6) Both A and B read wu ft «bkh is senae- 
’less here. 
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^ ij?nR init « 

TW ^ Tuift^* ^3 t1ir«iTv: ncil^ u # 

^n?reor ^ i 

^imf TwtsT ir:»( ii n 

friTT ^ I 

^ WSRT tWt f^HRIf II «L'® B 

ufliPis n Lit*it:i 1^ ^firarT% iritK^ 

^nwr wf mz4 1 ?^ n ^e. ii 

^ f 

(1) ^t an incorrect varian^t in A 

and B. 

(2) A and B read 4 ^iiar. 

(3) B has only mt' ^ which is incomplete. 

(4) A reads f8f» WMmx 

(3) A and B read ^ntl, which is incorrect. 

(6) A has ««' mr#. B has «« STn«. 
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^ranc ^ nr i 

^iiiviT?i^i*[ ^n^fvf I 

^ ^awrg^f nwR^ h ^ m 

wf^T ^i ; <hihP i nmr qr ^ n fii i 

^mrfsr wrmf«T mf»f ^ \ 

^fSHf5l44tJ| ^lT?r fqTRt n II 

vii ^4 ^ Tnnt wi ^ « ^8 » 
^r:=<fT«sre 4 t?N WT?P^ I 

isim4 ^U{4 ^ T^rarTfipn^s « i 

(1) A reads 

(2) f^^nra^it is the variant in A. f%^in 4 )ir is the 
variant in B. Both the readings seem to he incorrect. 

(3) aimif^ ^ an incomplete variant in A 

and B. 

(4) A has srT?l^»r. B has ’sira?! 

(5) A and B read erroneously 
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3RfT*ri^‘ Tfwin * 

'Tuiiii: Wi ^ IIT^- 

7ik^uft:ri^^fiRlfT% I 

ifnSt li H 

^ a u*lld<l^c^ 1?^ 11 ^t: H 
»iniy tip?t 5 i 

^ «iTO?^ ii<«.ii> 


(i) , A reads in^Wf* B reads iffipiie. Both the 
readings are incorrect. 

(а) A riads «ltv*it> which has no clear sense. 

( 3 ) A and B read mm, which is incorrect 

(4) is the reading in A and B, which is- 
incorrect. 

( 5 ) B reads w51i which is not correct. 

( б ) ^ ira if iNS is the reading in A and B, which, 
is not correct. 
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Jm fwr ii«*tt 

HTtii ?s?*w I 

^rm ^ f^ U'&tfr 

TTOrar(?)^5% cnHW^ T imRl \ 

Tnras TT^rararnifHis 

f«ra^ 55^^ I 

Tmm ^ fk^:^ 11 'aM 


(r) A reads ijiiin. B reads ^ar. Both are in- 
correct. 

(2) A and B read ai ft wrtNsi. 

(3) ^ is not found in A and B. 

(4) A and B read frjinatiH, which is incomplete.^ 

(5) W Kuman f iaf w;, a variant in A. anvwwanttfa:*- 
a variant in B. Both the readings seem to be in- 
correct. 

(6) A and B read wfwfw:. 
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vNrr * i 

^?i <^ T q^ f?rat n:a^ 

wNr irant<5 vn^ ?im ^4ifii: i 
«imw4nnTT^^ fMr f^wirs 
TCTO ^THt^rcnnHt^ ?rt+ I 
^ fi rTT ^W T^nr sr f%Ri?r n '&^ ii 

W^f inm I 

wr *iHTif^ wrfii TWT?[ 


(1) A reads 5«niftfiii»T:. B reads jsiwtfw.- 

(2) A and B read which is un- 

intelligible. 

(3) A aiyl B read fw^r, which is not grammati- 
cally correct. 

(4) A and Biread % -which is incorrect. 

■ (5) A reads irwwnai^ B reads wr!Wn«. Both 
the readings are incorrect. 

(6) Both A- and B read % which is in- 


correct. 
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«nhrer firm ^ ^ fsHTT^ i 

tra^rft ’DW^^’irft h 'Ot ii 
ftmfT €i^ i « 

it?r^ ?TRRTm^ ^tiT?^ ii«*# 

^Jirt intsr mmi mn i 

fim ^ ^ ar ^^m i 

^ mif w M « 


(1) The 78th and 79th slokas are not found in A. 

(2) ft9f^Tf*f%, a variant in A and B, which 

has no sense. 

(3) gwsn%*r it, an incorrect variant in A and B. 

(4) A reads which is incorrect. 

(5) B reads 

8 
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tcfm ^ u rT ^ im it icin 

vj 

irtir^ ^ 1^3 ^ 1 

gm n tr« « 

’<i»i7iH twi:® ^ irgnji^iwi .- n*i i 
^tfiT^fn- Lii-iMiii- trtUT w^rrro if^» 

iwftnf ^ fttf <iiflf^*nii<n[^ I 
igHllof* ^WWfit He®! 

4il^ ^ YcTl^tlllLtLt*^ I 

?TDmr ?:% * ^ n 

(i) A^reads HWI?. 

(а) ifBti ^ fiwt! wn^, an incorrect variant in A 
. and B. 

(3) Generally used as i^«r. 

(4) A reads ifipnf 'in: tffini which is incorrect. 

(5) A and B read iffw, which is incorrect. 

(б) A repetition of the name. 
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*nnnrrf% ii«r«mv i 

HmW H1i*ITIm*I ^i«HKRt f*5ti 

ItwHtir itnrrfsr i 

t«i tnrlt t c* « 

^ Itrnur# v!fK ^i1N i 

HffB^* ^ II tt H 

hK^^i f^JlSW W/ I 

urtJ fW ^ww r ^ii( i umjk 
TfHTnrav lit^rnrnw^ttrt fWT i 
^aiwmi'f*! HTWT w4nft >iii<%((i£.^ii 


(i) A reads ^ which is incorrect. 

<2) B reads ffiiniK, which is not correct. 

<3) B reads if»rll, which is incorrect. 

(4) B reads w*i:, which is not correct. 

' (5) trflfit ql wKWfr pI, an incorrect varwnt in A 
and B. 

(6) A and B read H t«n^, which is incorrect. 
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ii 6 

H 4.K II 

^ ^ I%ir 3 ^ I 

w:km% ^ 

^ ^mSOT* I 

i;Ti TOir wftnrsrmsiTTw^ n » 

V 

iirff ^4 ^ ttot i 
wf^ i 4 ot^ sitot^ ^ H t'S n 

W ^ ^ I 

^ #^|ec?nr W( II {j: H 


' ' (i) A reads ftjJr B reads ^t- 

(2) A^ads iftrf. ‘f ''' 

(3) A and B read 

’ (4) A has fi(g#«nf<r. ^ B has fi|^*r(fn. Both are in- 
correct. 

(s) irfiNwiW is an incomplete variant in A and B. 

(6) A has wr^^Rnr?:. B has 

(7) B reads erroneously f5|^f*mnf. 
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”7 


?fT*wT% « ti. i 

sN^rinf^f TO^k:o^?t3 iit«*ii 
TSsfawT ^fT^ ^wmTHT i 

iratin^ 13^ TOiMt » M 
T^nmTTf^ fhiT ^.-qiKWJirNrii 1 

qfiir^5ir3?pwwT « 
WHWT f%ftqT ^IHldldl I 
si^iqT ?I ^ H ?*^ll 

(1) Both A and B read which destroys both 

grammar and metre. 

(2) A and B read which is grammatically in- 
-correct . 

(3) A reads B read* 

(4) B has only wlan- 

(5) A and B read rj^iw. 

(6) flthn, an incomplete variant in A. 
■vr*a 1 *^ inl^, an incorrect and incomplete variant in B. 
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ii8 

iwh* * 

TOIT, ^ ^rar# tiraR( o «ii» 

»Nhi 4 ^ ^ ?1 5111^ I 

^ - - * Qi ♦ »— * ■ ^- * . . .. - . 

IWTOBWR ’ijr 5 T 5 ^ ^WIT I 

WRTf*! lit » iVt 

ht I 

<TOT « ^ O'® H 

WTW ww^afa *iTirn^.vTnwTpi 

II ?ot: ns 


(1) A%nd B read qnrl ^fw, which is an in- 
correct variant. 

(2) iralai%i a variant in A, which seems, to 
be incorrect. 

(3) A reads intr« which is incorrect. 

(4) omA minfir W, a variant in A and B, which is 
grammatically incorrect. 
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7" " ^ ' 

’Wl VlPf«f:K‘ I 

’WJ ^ ^ll8HWS M*«.» 

^nt W W l|tWKIV%V ^ 1 
«mi ^ M mi# ii4< iTf « m* « 
Hfirf*! tilt <^1*111# 8wm%ifminTm( i 
wrarr mww wir ^ ftrfi: nwraniitnn 
Mi<i^(a4i^ I 

>j 

"simi ft#hi I . 

ynfif ^ < > iM T f4 w^ T fi i mmufs witun^tt 


(1) W ▼??rrr, a variant in A. »r a variant 

in B. Both are incorrect. 

(2) B reads arnref. 

(3) B reads air, which is not correct- 

(4) A reads gfteni^^hsw. 

(5) A and B read iwirt, which is gtammaticaHy 
incorrect. 
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^ iravi ^nsrrfsf ^ i 

wft; H3§r39Txwrtr^iT* ii « 
mfiisf f% ^ 71?^ ^w« rT7^ irsrraTT i 

HWTH mr^ ii? ? 8ii 

tw ^ mwf ^ ^ f% I 


g ^rwr ft U«L « 

7^ ^r%T ^ i 

TT^mtHam^ ?m ^ f%5 nu^it 

iri8T3!i»|5iftf7T imm i 

7W ^ireHT m f% 11 H'® H 


(1) A rAids B reads qnW. Both the readings 
are incorrect. 

(2) qifi^lfn ^ 8 qrS, an incorrect variant in A 
and B. 

(3) A and B read which Ls incorrect. 

(4) A reads <TVit^ll?r, which is incorrect. 

(5) B reads fq, which is incorrect. 
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^Tfwair?f< ?nr wnm w « i « 
wl 5T*rf i 

aijR fjRuft aiT;‘ « 1 « 

^wTaranpt ?rei ^ 15^ I 

rfWT^^ H^q T q[Mfc f a H fi r:3 H ^^0 n 

??rnf wt ?N ^twnit ^ ^ f% i 
^?r ?m ari^T arar ^ « 

^|0^<«h|qi'4 I 

'• * 

aTTTO ’npT ^jinnar anw^tpr i 

^ n v«9?rf 'wfNr n n 

(1) A has aJuH qri;, B has n^r.. Botli arc in- 
correct. 

(2) A and B read nwm, which is incorrect. 

(3) qswiiftqfi:ftHfii, an incorrect variant in .‘\ and B. 

(4) A and B read erroneously 

is) fl*TJ»r, a reading in A and B, is not correct. 

<6) in»prR.iflfn: is the correct form. 
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^ intiH Hi 

IWT WT5«nS^* ^rff?! ^TT^ ^ I 

^ vm^ ^nHs^S t T ^3 M «. 

ir^AT^tTR I 

iT^RT III*T^ ^ira ITTmiVT ^RniT WfR[ I 

iw?Tt iS^: w^ ^ ^ini|W5T+ 

»nn^ I 

^irR?^ ^ ^«mi^4 to f% I 

wfii ii^ ^m^s ^ ^rmn n ii 


(1) A at«d B read which is not 

correct. 

(2) ?rt w ingfitD 9 % an incorrect variant in A and B. 

(3) A and B read »Sr. This foot is incomplete. 

( 4 ) A reads wi 9 attiilNT. B reads arv if arn^tlt:.. 
Both are incorrect. 

(5) qihi is an incorrect variant in A and B. 
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^ ifn ni^ I J 

ir^rnWffi:* w wit fiWT i 

^wi melt ^ iw It 

I 

^ m *twt fteiT er5&ir>ir«tf?jTfflii i 
WWffm err »! flr«qfet »rft?i^ ii ?^fi.ii 
WIT f% I 

^ ^ w W wwtit H Te®» 

TIWT^ ^Blflt ^ I 

WWTf«rif ftert5 H«iT^mfu%fSwtiiT^Tft 


(i) A and B read which is not correct, 

(a) A and B read www, which is^ incorrect. 

(3) A and B read ft w. 

(4) A reads sm 

(5) A and B read f^i. 
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4 TT»I^ It|W ^ I 

?T8iTfer 4TT5^ inswwr?. 

^ ^^rrosf ?re?i t 

^ 4T*inS^ 7RT*. II 

iT^?t wrth i 

cTcjiii^t TT^TTF ^igT fcfliR'^ fflRil'l 

qiol^eil^ I 

NJ 

5?i ^ 5nn 3iTO q3% I 

trofi H \ w 

fkm w TOTT ^ i 

^STTOT^^ firfWRTtS II ^ 

s 

(i) A nnd B road firw, which is senseless. 

. (2) A and B have nrre’, which is incarrect. 

(3) <12% owifttH, a variant in A and B, which is in- 
•complete. 

(4) A and B read ihtftrwi. 

(5) A and B read ifr:, which is incorrect. 
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iTT^ TW iIT«WJ^wiVn- I 
^rSfj^fWRi* ^ ^ral^ ftiltarJf i 

w5^ WT^ l«wr Wif B \ ^cifi 

^J!mt ^ WT^ I 

?rw t^nijf ^‘3 qmm b h 
trTarqrri^qTqT?:-* twt i 

tr: wi^ ^erwrer ’q ii?»o 

^ q>l4l^^q ’ 4fl q q ^ I 

fqfw: wA: ^^JitJ^q^pr^kfr « t « oi 


(1) A and B read which is not accurate. 

(2) Both A and B read «nfnqfti; ’^Rf, wlik'h is 
not correct. 

(3) A and B add w after ^i*. 

(4) A reads rne^nsw B reads qw*is» 


fl'nnf:- 
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TT^ ?nr fw^*. i 

?npiT ww i 

^ R^ 8 ^il 

RWm *II*I%M HFm RI^Rplts I 

WTint iwn# ^ ^ « <«« « 

tninirTft ftrrrt I . 

lOTT^pwmuRi^ ^r^«n^iH %7 ^ « 

811 ^ f% TO w ^ I 

fwn^fTW^ ^RKftii tor[1Rt R ?«l. II 


( 1 ) v'3| is the variant in A. is the variant in B. 
(s) is the inconect variant in A and B. 

(3) A alM B read 8 

(4) %tlW ^rmtf a reading in A and B. 

^5) VirnI a variant in A and B. 

(6) qtnfn vftcininvrnT, an mcorrect variant in A. 

(7) A and B read ^qaiii|, which is incorrect. 

(8) A and B read nil . 

i^) A and B read alynCts, which isTincorrect. 
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1*7 


«rwraf wnt i^m% ^ ^ f% « <fr«« 

%?Tt ^ iniir% faitt iwt i 

ll<iv mi^iii^ T<a*HT<l3 «lTRI|ill«6[lT>l 

II « 

i!rt^ran!(qi4r *iirtwk 5|7 1 

« ^iie.11 


(1) Tjfir wifl: W’rpj, a reading in A. 
igririTi, a reading in B. 

(2) A and B read 

(i) A and B read f^t^. 

(4) w iftan fiilHn ▼. a variant in A and B, which 
is senseless. 

(5) A and B read ailitns , which is incorrect. 


( 6 ) 

Do. 

Do. 

3 TOT?i 

Do. 

(7) 

Do. 

Do. 


Do. 

^ 8 ) 

Do. 

Do. 

awhpa, 

Do. 

(9) 

Do. 

Do. 

»r«B, 

Do. 
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?rnar% ^ i 

HZ w ^ u ii 

^oiTfH fz«*iTfH cft Hi fii ^5 
g TOH ^ ftrfw: THTTHH I 

^ ^wTT g* infii: hIh f% « ? 

^T^ ^ ^ j 

?nH% ^ TT««hl fflRJT ll?SL|ll 


(1) A reads ft»pif. 

(2) ^^w?l(r»T "n wt*r(r[, a variant in A and B, which 
is incorrect. 

(3) A r^ds w. 

(4) is the reading in A and 13, which is in- 
correct. 

■ (5) A reads %. B reads H. 

■ (6) A and B read which is not correct. 

(7) Do. Do. Do. . 

(8) Do. Do. Wf, Do.’ 
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<TWT?^* niii^ f*i^ npiJ[ « ? «.« n 

^ ?IPTO I 

^rgrr ^5 ipmim: a ^ h 

^ twin Twfi 'wiz^ wrfH i 
?Tiirf%ff : frreir?^ h ? k<h 

TTaint^ ^fWT filRIT I 

?r^^irTa97^ 3T«ft N t u 


I 

©\ 

( 1 ) A and l’> read wfw^i which is not correct. 

(2) A and r» read nwtw, wliich is not a^rrect. 

(3) A reads wgrr^i?, which Is unintelligihle, 
<4) A reads ariiTru R reads nitffti 


9 
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i<iwqtr n t R 

Tif?T ^ I 

%Mfi Y iK^' TT fl ;3 n ii. 

g^: ii^T?w:* g»i: ^TTn[ w < ;T Milq. i 

^ f% « » 

<|Qliil(Vg£^ TW I 

^i§?rgH 7W5 II ^8 H 

TTt^RRi^ f?RrTi ^fg^ nfir i 
^«3h’ ^ OT ^rwNi( II u i> 

(1) A and B read ^ftt^#?:tin. 

(2) iatiri|1!t*r is the reading in A and B, which is^ 
not accurate. 

(3) A and B read ^ItTg^nw im:, which is incorrect. 

(4) A and B read gn9cr H4Em'xl> whicti is not correct. 

(5) A and B read 8 .% which is incorrect 



HINDU CHEMISTRY 


^tfqvrr^ inpYm: naiKi^ ii 

^IT?;# I 

?Tfrar- ^ ^ 

g ffa i fa? ! ^3 1 
inuTt^ iTTwrfir^ grui^n * 
gr^ wfii?^ g ft^m 1 

fsrfhr t% 5 l ?f®!retrmrttiLLi^ H tiL 11 

I 

itrf«riii H^s xD^qmiSI i 

«rra 5 ? ^gsi ^ ^ratS^ ^ m H 


(1) A and 13 read wh’u:h is not correet 

<2) A and 13 read tizft »r«t 

( 3 ) ® variant in A and 13, 

(4) A and B hai-e 

(5) A and 13 have 13 which is incorrect. 
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^ «inf: Iwr: i 

%WT ^[«RTif \ 

?w ’srrafr ir^ ii ii 

^riTtsI ^ ^ u II 

TTT# i 

TT^’ isrr^ ^ ^r^WTTTt ii ii 

wnii ' T% I 

lit ^raiT II II 


( i) A and B read inr^ which is incorrect. 


(2) 

Do. 


(3) 

Do. 

which appears to be incorrect. 

(4) 

Do 

t{ti|V, which is senseless 


(5) vnnmniTV, an incomplete variant in A and 


B 
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^iT% ^ 5 tw^ i 

^TirsTtw g Hsrm gsr: w ^nnq^ ii « 

^?TO ^TqiaftftTrt I 

^iirar^ ^ ^si: w^ii g u i 

^‘^T?inTO[ I 

^mX ^ II \£~ 

^inpr THTT^SHT i 

^rfM™T%^raTsr II ^ o 11 

3ira% ifi: %3r?r ^5 | 


( 1 ) B^maii, a reading in A and 15. 

( 2 ) i|^*?T, a reading in A and 15. 

(.?) Tift is the variant in .\ and 15. 

( 4 ) 4t*if is the incorrect reading in A and B. 

( 5 ) A and B read which is grammatically 


incorrect. 
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vJira innt^r n n 

««»*«« 

wnm %»r‘ «rni5r Twrf ^ i 

WSN TT9I^ firfft tWHTTJWIWT II « 

n^i?^ I 

wiwrrm frot i 

^fTOW® ^ XIW ifftiWWSTftlt II ^£. II 
§\?TOTf nswaium i 
vm fw f^: ns^^rrarewi’^T: n 8o n 
fire ^ ^rer I 

^T% 11 ^* fiw 118 ^R 

111) tW an incorrect variant in A and B. 

(2) airan is the reading in A and B, which is nut 
correct. 

(3) A and B read fim. 
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*35 


?rdr* ^ f*ii< ?fWOTl ilt: 

^ I 

wr^lW TOH Wrti i « 
^ OTmi| i 

iTRn ^raft nfij i ss » 

71^3 KT^ ^ fr«?T i 

^oni ^rnm inmi w n sii n 

li^Snf Tim^ vi ?fnm i 

^ ^ #irm fflwrr: n n 

iitM»iT fiwT T^nwsrr ^ i 

^ ^^^TfTWTT ^>01 


(1) ti^, a variant in A and B, which 

«ecms to be incorrect, v 

(2) wwilil^t n variant in A and B. 

(3) A and B read u m, which is not correct 

(4) Do. S, 130 . 
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*56 

Tr?rT5sf ^ iftfw ^ 1 

?rT^ 11 11 

5 %?r f^3!r lu^sr^ 1 

f^WST ^rniH HIT ^t*TWT7^r^rf%WT II ^<L It 
^T?m TO ^ 1 

TOH 5W fror ^TZ%^ ^ II '5)0 II 


^iLir!r.^T5«7iT: 1 

I 

Nj 

TO I 

Tm H?! II 8^ II 

I 

filigT ^%ITT TO TOfa f ^ft>=Hfg ^ I 

Tit W5 fw?lt TO3rT*[ 118 811 


(r) A ami M read 

(2) A and ll read ^i?t, which, is incorrect. 
(5) A reads li reads w^:. 
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^ g «irTT^ n 8\^ ii 
H%5n5N ^rmlr i 

TS(^ ^rfN* n li 

^TTWtTt ^ftn I 

wnwfpT ii8'S>ii 

cTTO ^arar^sT f^rfifn i 

T% fwrT% iffrfrirtfmTYm:' ii «c n 
«^«i% Tfararigwi <Tfci^ i 

ir^n^ •ainw wr: ii «£. h 
? 3i§ff^ wni?T ^Nni: i 
iT^t^ f?prr iin;^ ii s,® « 

frgt '^sg^in awi i 

^rwT%*i #»ni : II Ii? « 

( 1 ) an imcniplete variant in A. 

(2) is the reatlinji In A and 15, whieli is in 
4 ;t)rre('t, 

(3) U ^ is the incorrect reading in A and R. 
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5 %?! i 

innt*? wim whr?: ii h 
fiiRiT ?ir fkm *ffw i 

^ mm ^ fkfm^ ^nSr ii y 
wran® mm fkm ^nnhr’w iitam i 

iftnm fror Hhi?Tft?ppTrf^iiyL8ii 
wh: € iw ^ T fa ?r^ « 

mm xm ^rfij « ii 
^ liNn TTiiN^ ftfr; ^rnm ^i^^hTWl i 
^rraw mm ^ xm : « i 


(i) A and B read § which is incorrect. 

<2) A and B have which is incomplete. 

(3) A and B have m, which is not correctv^^ 

** , 

(4) A and B have ftf^isEnwi, which is granimatically 
incorrect. 

(5) A and B have «in instead of w, which is a 
tautology. 
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irmr mft^qt ^ gw: g ?n| ini«tt 

Wl^*l I 

^rpit^Etn«r w fwTW^igiwiC I 

?sT%n II 

W3 qrnm f^wt i 

Hgsrrg ^inr^ gf^fwg 

U %L H 

9iin^fqfaR^s m: i 

^rffwrrgjff^ ww 

(1) qiBl a variant in A and B. 

(2) qraq:i a variant in A and B. 

♦ 

(3) q is the incorrect >'ariant in A and B. 

(4) A and B read which is incorrect. The 

word ^n is used here in the masculine gender. 

{5) B reads aft*. 
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maritr; 'i 

?nrrif ncnrs^ g M ? 11 

^ #srTH I 

%q2r^5I II II 

%f%ifT fir^%ii n^TcraiT 1 

in^rns*^ ^ #311 ^ Mi « 

’511’^ ^T5T§M’ I 

arniH ^5r35i|5jt ^w g n ^ » 11 

w. 3if^?rlw+ ^siir^«prf?irarnR i 
^ f% ^3^«i: wr^ II ^1^11 


(r) a variant, which stvms to hu 

inrorrec't. 

(-:) ^^«S^;a variant in A and H. 

a variant in A and 1». 

( 4 ) Ij tif^?r an incorrect variant in A 

and 15. 

(5) a variant in A and B, which is un- 
intelligible. 

(6) A and B read irai^ which is incorrect. 
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nw wum nm #*Rr: » 

^rPTTMTfhr 11 

^Tt^wnromiw* ^ ^ I 

s?n 5 ^‘ ^srrir TO 11 <'»« 

^rni?r tot ^ • 

TiiRjr irarx^ shto 11 11 

u i ^wq pq I 

'*9 

^ TOTt wm ^ fjirar ^ % ft# 1 
^ fi Hi T q TOhm; ftrar ?rT ^ vwi. w^cw 
TO^ TO^ I 

i?TOiiN-» ftro fni^i tot i 

vNrr VTO ft^ ^T?ft TOiT TOi tt «<> H 
#Wr ITT ^ I 

^ ftvrro^^ TOi% II ' 0 ^ H 

( 1 ) n n.’ad'i jnw^iii. 

(2) >f*nv is omitted in )•. 

(3) 9 ire% t)«f<(q7T, a variant in A and K.- 

(4) A and B rea«l ww%^. 
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wri i 

IT ^ zw^i ^ I 

fror^lT^ II >9^ N 

^rrai? ht n >88 ii 

^ ^rrair ^wrf i 

f^^ndPTFTW:' * '98, H 
^tfijIT ^ IT^ «%i^ I 

farwi* wtnit nii ?5^ ^nraw: n 'o^ u 

ITi|w ^i^Liiti 4* Unt ^flT IWIT*. I 

T% fW iTwiT r '9'9 n 

Rfem r ^ «i ^ ^Ntrf^ HTg% ii'oco 


(t) • f^anf^ fai?niK^, a variant in A and B. 

(2) A and B read firsutj nr f»r>ijJU. 

( 3 ) a variant in A and B. 

<4) vitnir^, a variant in A and B. 

(5) A reads ^Nrt?l* B reads 
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iTTO^s^r%if«r f^T^ ^(Tqti( « '©£. ii 
irnm ^ ^ WiwHi I 

« «ro 

TT^: 595- 1?t^: TOT I 

W tfiWrWTW II w 
4f% w ^ ^ifn: I 

^mif ^rnft ^iPi < Hi€«fi 9 f r; n » 

^rnr^T Y^nwn f%f%: »nw 

w I 

TTisr# a it q q^ Y«9Tt^ » ^« « 

t:3r?T ^Tzii^ ijif ’siramnf’hiw*. i 

n iivi 11 h 


(1) A reads »it*t%«t. i 

(2) B reads 

(3) A and B read % which is incorrect. 
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i 

f«WT H«r^n 

^^Rn 5 «t»mi»tar f«rf%*. i 

4^ iiURWT h ^'a ii 

jmrn i 

“STHi^ ^?r ?niT ii ^ ii 

^ 

crr^^cii^ I 
>» 

?rni ^ ?isr^ f?p>^ ^rnw %*f ftfjiRniT i 
^ ftiiiiffc firf^ 11^811 

ITWT^T I 

m fi t i T » i HTi^ i«nm[ n <8, u 

trarnuf UTr^i^M l 

frrm ^in%i>T n h 

(1) A and B read which is incorrect. 

(2) ftf! tiwfw’l!*wf, an incorrect variant in A 
and B. 



HINDU CHEMISTRY 


*45 


7 T*<««i«i <4 it: I 

^ >n(i4^3i4i *pnfmt siSi?^ n ii 

H?TTCllt HTT ^BT^iWh >IT^ia|1IT I 
^HT WM^T irhiT im ^ ii « 

qTajai^T^ i 

t w «!nrt ?TO ^ fw3f inn? i 
iwtw»nig K £.n. N 

iTfT^ I 

^nrr^ initf ^jSrf^urr fv* i 

fiirf%?^ iN?in ^ ^ W ^ iraBw: u 

(1) A reads nmvrnvrvfvic* B reads in«mt« ini%ir.> 

( 2 ) A and B read ^w:. 

(3) '*«*i’*l*t a variant in A and B. 

(4) qrtf, an incorrect variant in A and B. 

10 
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mro Ttm* itS- lNrtirt I 

it init iin R'Sii 
?wr<t J i wtini Mvt 4j i ^8 S 4 i [ i 
■mVifi fMrtf ^ ffiiit h m 

ftwt m«*pt ^ ^smit nsfejl 

'LiM^Ji ’iritrr iw m 4.4. # 
nwTi I 

^ ^ii r M ^ <inHit! n ?« o n 

Colophon in A 


TTfT ^nnirfHIlfiqi - 

^<wiro^ ^fW^ TT n ; I 

Colophon in B ^ 



mnTrr 1 


(i) A and B read i| q, which is iiMX>riect. 



Sjciracfs from 

simtmimmk 

or > 

SVARNATANTIIA. 

i 

^Spkx: I 

A*»MS. from 'Br^nares. • 

from Hamiilikali'n ma///a, Dar-fa. f 

»m: I 

♦ 

I 

^5«Rf®r WrW9T€i4i91l< I 

wft «reT II ^ II 

^mx: ^wwniN «i€t i 

?rt fwfif ^ ^ ?* vtnmmm: i ^ n 

4» The name of this MS. is 9Y«it^i{. 

\ The name of this MS. is iqi4fra«J«l* 
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IjSr Jl vffPf ^ tSHT# ITOT iW I . 

^irf^: ^ fim m ^ » 

^k?t: mfimr; nfff fg q^ T: i 

vTJ]^innr ^iren^ irmfirm: ii 8 n 

xmrnx miftm^i h ^ ti 

?I *i ^rfipf imt I 

^ID5r^»T ?T ^8!l*^»mf§W tsfW II f n 

q i«g mq w I 

Ttfn iftni ijftWPi IT^ H 'S II 

xm^: infwrt wn \ 
9r"!WT?f ??r^ iw iw irfiSTK n c n 
WRf unf w^nt*! wi# inr x i 

^ yjftsfm uw?: II t y 

I 

TTiT VW^Wlfll TT^UUSJL I 

^s^rnuTfwi ?w 1|^^w » » 
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*49 


HTOi^rfwr. w^, w4M^. ii ? ^ 

7m ^ iTfmr w n H 

^iRW*^ TO HW WT5 m irfror I 

froiTTft fiwrw ^ b hui u h ; u n 

iT^RF^: i7ft?WTOiwn( i 
lEIk3^lt:L ’TOT ^TOSW^ u ^8 H 
TOft W. ^ TOft I 

^rrm toHtt fRTi u? ^lh 

TOTl ^ TOS^IQ TO^ n 

7I?«^ ^ ^TTORT 1ITO?T’ ^I%f^TO I 

WI f^T^S^TT fl*^ TRfRT rtfl H \ '®H 

fturfwr* ^ TOHTT • 

TTT^iw i«^m«ran7T ’SH II II 

tttt: wmfTOi ^rfTOfTT^ I 

TOr nrr iwr^T i to ^j i h 
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usi# w OT * 

^ H?ft mva^ Vf 1 

i ^ 

imMt’ w%it VT I 

^ ?TWfr% m 

W ^irtw TO iTt?l w « •' 

7TO ^ TO 1 

TPT?^ tro^n^r iwln TOTOt«^«ii# 

# «t fit fit fit' » 

TOfWW ft tlTOll' 

^5TTOtT ?! y4y^^ ff #tTO: ii ? n 
TO!^ t*tfTtt(T) I 

t«TOt: tot: tn?i TOt^ n win n r ii 


• Tlie above 24 Slokas are .not found in MS. A. 
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f u n ^ra B ^ a 

H?»wiw?Tt ^ iim #«Rri‘ I 

?TTii?n^ rni ^ n « u 

qw a^ Ta i^*w i «i ^ ^Sim: i 
ijw% » K » 

'ir^TT^wt^ ii?T 11^ vnfm 

ipf BRc(Ti|t !ratdn«m!^^[w^ i 
^wrifjri im: wen wf^' h >0 h 

HSJT ?ii«i i 

irmf^* ’w f^ii^H 


(1) The above 7 hcinis»tichs are not found in A. 

(1*) A reads B reads ?soj«n 4 t. Both the 

readings seem to be ina>rrct:t ; sintx; B has ’tsui^sti 
in the and Sloka. 

(3) B reads H*W% which is not correct. 
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^ mm i 

TT It £. H 

H ^ f% ^ sHC« i < WT ^ qrn^ i 

7 m ^5Tt^ 151^5 TirT^ 5 ^ H ^o m 

?rrR?n^^W 5 frT*irH*[ 1 

7^ ?l mx^Ti rnmw mm 

TCTtm" ^ni?ft WTO i?TO?r: « n 

Cr»!<ij)lion ill A-ffn =l)^TOr^ TO rj ^4i<n^ 

$ ^8 n rt ^ gi; I 

Cy.'ojihoii ill li-- 

(i) B lins w q^'t ^finrralfii. 

(2^ A rends it TTO^TTOWt, which is incorrect, 

(3) B reads ijw 

(4) a variant in B. 
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AVAamaila Ixix, Ixxi, Ixxxix, 
Al^bar, Emperor, Ixxix* 
Albertus Magnus 45, 
Alberuni xxv. 

Amaiasimha li. 
Amoghavagra xxxvi. 

A nandanubhava xcvi. 
Alidhrabhrttyas xxiii. 
Aniruddha 116. 

Archemcdes 33. 

AVyabha/^a 1, xci| xciL 
Asawiga xxvi, xlv. 

Ajoka, king, proclamation of. 

ix. 

Asvaghosha xv, xxxiv, 
xxxviii. 

Atisa xxxvii* 

Aufrecht Ixxiv, xciv. 
Augustine 45, 


Balabhadra xcvi 
Barth xlvai. 
Bauer 37, 39. 
Beal XXX, xlii. 
Bendall xxix 


Berthclot Ixiv, Ixxxi, Ixxxvi, 
42, 

Bhtt/ii/arkar Ur., v, xxi. 
BhjiskaraA chrirya 1^12. 
Bhaskara, (Siddha), xcvi Do. 
Bha^/otpala 39. 

Bhavabhuti I. 

Bhavamisra Ixxix. 
Bhavyadattadeva xcvi, 
Bhojadeva xcvi. 

Boyle, Robert, 40, 53. 

Brahma Gupta 1 . 

Brahmajyoti Iv, xcv. 
Buddhamitra xlvi. 

Bukka, king, lx. 

Bunyiu Nanjio, Catalogue of, 
XV, xxiv, xxvi, xxxvi. 
Burnell Iwiii. 

Burnouf xxvii, xxxii, xxxiii, li. 
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i handrasena xcvi. 
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130. 126, I30» lil, 140, 
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Cliarpa/a xrvi. 

Charpa/i, Siddlia, l\li. 
('olftbrooke xri. xcii. 

( ovvHI xxxiv, \xxviii. 

Csoma (or ( soma Korosi or 
(!soma do Korosi) xx, XX vi, 
wwlii, 

D 

Dalvawa uy. 

Dtlmodara li\, lx\. 

Iv, 

Uhs, Saratohandra (S. C!.) 

xix. xxii, xxxvii. 

Davids, Rliys, Professor, v, 
xxvii, xxxiii 4.^ 

De-C hye, kinj(, xlx. 
Demorritos wiv. 

Deva XV. 

Devadatta Ixxiv. 

Dhanapati xcvi, (Suri) 58. ^ 
Dharmakirti xlv, xlvi. 
Z)/Hi//t///iikarhUha Ixiii. 
Dignugfa xxvii. 

Diophantus xcii. 

DriV/Ziabala 149. 


Edkin xxxiv. 
Emerson 47. 
Empedocles 4^. 
England 40. 


F 

bah-hian, travels (►[, xxi\, 
XXX, xlii. 

Kinoi^ M.. 41. 

Fleet XX i. 

Flurkiger Ixxvii. 

c 

rtahariHnanilanHlha \ov. 
tiarbe .>5. 

(larih/adatta Siddha xcvt. 
Geber xxiv, l\iv. 
(iopalaki'/sh;/a Ixxi, 
Ciorakshaiultha xc vi. 
(foiu/apnda 5S. nb i H). 
(lovinda Iviii, Ixv, 21. 
Govindabbagavat lix. 
(iovinda, Bhikshii, 12, age of. 
57, 

( iovindrtcharya Ixvii. 
Govindannlha Muni 58. 

(nipt a Ablmunanda, Ixxiii. 

H 

Hammira, Raja, Ixx. 
rianbury Ixxvii* 

Harihara xcvi. 

Hanta Ixxix. 

Hemachandra xxiii. 
Heraclitus 49. 

Hiouen Thsang xv, xx, xxi. 
Hipparchus xci. 

Horiuzi xxxv. 

Huvishka xi. 
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J 

Jayadeva xxix. 

Jayanta 6o, 191, 193, 219, 
Julien XV. 

K 

Kalandtha Ixiii. 

Kalidasa L 
Kanada 49. 

KanisHka xi, xii, xxi, xxxiv. 
Kankali xcvi* 

Kanshin xxxv. 

K a pull xcvi. 

Kavibharan', Kumachandra, 
xxix. 

Kaye xcii. 

Kern xxv, xxxii, xxxiv, xlvii. 
Ixxxvii. 

Kesavadeva xcvi. 

Kopp 45. 

Kumaralabdha xv. 

Kumarila 60. 

Kushana, dynasty of, xi. 


Lakshmu'vara, Siddha, Ixv. 
xcv. 

lessen xxi, xciii. 
l,avoisier 51. 

I.ecky 45* 


m 

Madanaratha 12. 

Madhava xlviii, xlix, lii, 
Ixxviii. 

Madhavakara Ixxviii. 

Maharashtra xxiii. 

Mallari xcvi. 

Ma7/f/avya \l, hi, xciv, 8. 

Manthunabhairava Ivii, xcv. 

Mathanasi;7/ha Ixi. 

Mathura xxix« 

Mathurandtha 202. 

Max Muller xxxi, xxxii, 
xxxiii, xxxv. 

Medicii, the, xlvit. 

N 

Na^arjima, age of, i, xv ; 
bodhisaltva xv ; the boy 
xvii, xviii ; high priest of 
Ndlendra xix, 49 ; matur* 
ed the Madhyamika philo- 
sophy xix, 46 ; adept in 
magic, alchemy, &c. xx, 
lix, Ixv , friendly epistle of, 
xxii : contemporary of 
.Vatavdhana or .Vdlivdhana 
xxiii, x\\ ; author of books 
xxiv ; a comprehensive 
name of Mahdydnistn xxv ; 
dream of, x\, f, ; debt of 
obligation to, lii, Iv, Ivii, 







